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This  volume  (Number -HE)  is  one  of  six  that  comprise  Part  III,  ‘'Project 
Analyses^,  to  the  Main  Report  for  Development  of  Water  Resources  in 
Appalachia.  The  volume  contains  three  of  the  20  chapters  that  make 
up  Part  III. 


Each  chapter  generally  contains  information  on  how  the  project  was 
formulated  and  designed;  its  estimated  costs;  the  type  and  value  of 
benefits  expected;  and  the  indices  of  performance.  Also  included,  as 
appropriate,  is  information  on  sharing  of  project  costs  among  Federal 
and  non-Federal  interests,  coordination  carried  out  during  the  plan- 
ning process,  and  conclusions  reached. 


4 


Chapters  14  and  15  were  prepared  b;r  the  U.  S.  Army  Engineer  District, 
Huntington.  Chapter  14,  Whiteoak  Dam  and  Reservoir  Project,  presents  a 
plan  for  a multiple  purnose  reservoir  development  on  Whiteoak  Creek  , 40 
miles  southeast  of  Cincinnati,  Ohio.  Chapter  15,  Logan  Dam  and  Reservoir 
Project,  presents  a plan  for  a multiple  purpose  reservoir  development  on 
Clear  Creek,  30  miles  southeast  of  Columbus,  Ohio.  Chapter  16,  Midland 
Local  Protection  Project,  prepared  by  the  U.S.  Army  Engineer  District, 
Louisville,  presents  a plan  for  a local  protection  project  for  Midland, 
Kentucky  (a  potential  ^'new  town^)  which  will  enable  the  community  to 
realize  the  full  potential  of  a designed  urban  service  center  develop- 
ment . . 

A- 

The  Summary  Report  (Part  1,  Volume  1)  should  be  consulted  for  recomnen- 
dations  made  as  a result  of  the  information  presented  in  this  volume. 

A volume  index  for  the  Main  Report  and  its  nine  supporting  Appendices 
is  included  on  the  next  two  pages  for  your  convenience. 
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PART  III 

PROJECT  ANALYSES 

CHAPTER  14  WHITEOAK  DAM  AND  RESERVOIR  PROJECT 
SECTION  I - SUMMARY 


1.  PHYSICAL  DESCRIPTION 

The  Whiteoak  multiple  purpose  reservoir  site  is  located  in  the 
Central  Lowland  Province  in  southwestern  Ohio  about  40  miles  southeast 
of  downtown  Cincinnati!  It  is  entirely  within  Brown  County,  Ohio, 

The  project,  with  a 200-foot  high  dam  located  9,8  miles  up  Whiteoak 
Creek,  would  control  214  square  miles  of  drainage  area  which  is  about 
91  percent  of  the  basin’s  total  drainage  area  of  234,3  square  miles. 

The  location  is  shown  on  Exhibit  14-1. 

Major  physical  features  of  the  project  would  be  the  1,650-foot  long 
earth  fill  dam;  an  uncontrolled,  broad-crested,  500-foot  spillway;  and 
outlet  works  consisting  of  a wet  type  intake  structure  controlled  by 
multiple  level  gate  openings.  The  reservoir  would  have  a total  storage 
capacity  of  78,200  acre-feet  equivalent  to  6.8  inches  of  runoff  from 
the  contributing  drainage  area.  Associated  with  the  reservoir  project 
would  be  an  Environmental  Resources  Development  Plan  comprising  three 
basic  components: 

a.  An  inviolate  migratory  goose  refuge, 

b.  Adjacent  managed  hunting  lands,  and 

c.  A highly  developed  general  recreation  park 
around  the  recreation  lake 

The  general  recreation  portion  of  the  plan  also  incorporates  features 
to  be  used  jointly  by  fishermen,  especially  in  the  tailwater  area  below 
the  dam. 

2.  PROJECT  IMPACTS 

The  overall  economic  development  plan  for  the  Whiteoak  Creek  Basin 
and  Brown  County  includes  the  water  resources  project  and  the  associated 
development  necessary  to  complement  the  water  project  and  achieve  the 
bench  mark  objectives.  The  plan  of  development  for  the  water  project 
has  been  prepared  with  a view  to  providing  for  optimum  utilization  of 
the  project  land  and  water  areas  available  outside  the  refuge.  The 
reservoir  project  would  provide  the  goods  and  services  needed  to  satisfy 
the  water  related  needs  of  the  area  including  such  specific  benefits  as: 
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a.  Water  supply 

b.  Outdoor  recreation 

c.  Flood  damage  reduction 

d.  Water  quality  control 

e.  Fish  and  wildlife  enhancement  including  migratory  goose  refuge 

f.  Economic  development 

Past  and  current  studies  of  the  water  and  allied  resources  of  the 
area  have  identified  one  important,  and  perhaps  the  most  significant, 
detrimental  factor  to  the  marginal  economic  progreas  of  Brown  County 
and  the  surrounding  area  - the  severe  limitation  of  readily  available 
surface  and  ground  water  supply.  Senate  Resolution  adopted  10  Sep- 
tember 1957,  and  House  Resolution  adopted  1 July  1958,  requesting  the 
survey  scope  study,  emphasize  the  water  supply  aspect  of  the  water  re- 
sources problem.  The  water  supply  and  water  quality  control  functions 
of  the  reservoir  project  would  meet  the  total  demands  for  those  func- 
tions with  the  industrial  development  plan  in  effect  through  the  year 
2075.  The  flood  control  function  would  reduce  flood  damages  along  the 
Ohio  River  by  $257,300  annually.  Recreation  opportunities  would  be 
provided  for  about  one  million  visitors  annually  including  hunters,  fisher- 
men, picnickers,  campers,  swimmers,  boaters,  sightseers,  photographers  and 
naturalists.  The  establishment  of  the  major  migratory  goose  refuge 
and  managed  hunting  area  would  offer  the  recreation  visitor  a unique 
experience.  A comprehensive  interpretive  program  is  planned  with 
guided  tours,  show  ponds,  and  observation  tower  and  nature  trails. 

The  wildlife  resource  of  the  proposed  plan  will  contribute  to  the  Na- 
tional Migratory  Bird  Management  Program  by  providing  a "stepping- 
stone"  in  the  long-established  concept  of  migratory  bird  flyway  man- 
agement. The  Whiteoak  Creek  site  i3  between  a major  waterfowl  flyway 
crossing  southeastern  Ohio  and  a minor  flyway  crossing  central  Ohio. 

The  initial  construction  expenditures  for  the  water  project  and 
annual  operation  and  maintenance  expenditures  would  insert  new  income 
into  the  area  during  the  early  stages  of  development.  Later,  as  in- 
dustry and  allied  developments  are  induced  into  the  area,  new  income 
will  be  provided  througn  wages,  local  profits  and  successful  rounds  of 
spending  money.  With  the  industrial  development  plan  in  effect,  some 
lU,000  new  job  opportunities  are  expected  to  be  created  by  2020  which 
would  be  directly  attributable  to  the  plan.  The  industrial  develop- 
ment plan  is  described  in  Exhibit  lU-31. 

3.  COSTS  AND  BENEFITS 

Costs  for  constructing  the  Whiteoak  Dam  and  Reservoir  project  with 
the  refuge  are  estimated  to  be  $i*0  million;  annual  economic  charges 
are  estimated  at  $1,873,700,  Comparable  values  for  the  associated  de- 
velopment plan  are  $1^5,6  million  with  an  annual  equivalent  of  $15.2 
million.  Annual  benefits  for  the  water  project  and  development  plan 
are  estimated  as  follows: 
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Benefits 


User 

Expansion  Effects 
Redevelopment 
Development 


National  Regional 

$ 2,093.000  $ 821,000 


106,000 

11,901,000 


281,000 
88,578,000  1/ 


1/  Does  not  include  $13, 91b, 000  return  on  investment. 

Using  the  preceding,  the  index  of  performance  would  be  1.2  for 
the  objective  of  increasing  national  income  and  5*2  for  increasing 
regional  income.  (See  Section  VI). 


U.  COOPERATION  REQUIRED  FOR  CONSTRUCTION 


In  accord  with  present  Federal  policy,  costs  allocated  to  flood 
control  and  water  quality  control  would  be  apportioned  to  the  Federal 
Government.  Non-Federal  interests  have  been  apportioned  all  con- 
struction costs  allocated  to  water  supply.  Separable  construction 
costs  allocated  to  recreation  and  fish  and  wildlife  enhancement  would 
be  apportioned  equally  between  Federal  and  non-Federal  interests, 
with  one  exception:  Costs  incurred  specifically  for  the  purchase  of 

lands  for  migratory  waterfowl  refuge  uses  in  connection  with  an  au- 
thorized Federal  program  shall  be  considered  non-re imbur sable  in 
accordance  with  sub-Section  6(e)  of  the  Federal  Water  Project  Recrea- 
tion Act  of  1965  (PE  89-72).  The  Director  of  the  Department  of  Nat- 
ural Resources,  State  of  Ohio,  has  indicated  the  State's  intent  to 
provide  all  necessary  assurances  required  for  both  the  water  supply 
and  recreation  functions  of  the  Whiteoak  Dam  and  Reservoir.  In  his 
capacity  as  the  Governor's  designated  representative  in  matters  deal- 
ing with  the  Corps  of  Engineers,  the  Director  also  indicated  the 
State's  intent  to  provide  full  cooperation  in  assuring  that  the  proper 
and  necessary  developmental  efforts  would  be  made  toward  realization 
of  the  objectives  of  the  overall  economic  development  plan. 

Prior  to  construction,  non-Federal  interests  should  provide  assur- 
ances that  they  will  protect  the  channel  downstream  from  the  reservoir 
from  encroachment  which  would  adversely  affect  operation  of  the  proj- 
ect; contribute  to  the  control  of  pollution  of  streams  subject  to  low- 
flow  augmentation  by  requiring  adequate  treatment  or  other  methods  of 
controlling  wastes  at  the  source;  and  exercise,  to  the  full  extent  of 
their  legal  capability,  control  against  removal  of  stream  flow  made 
available  for  water  quality  control. 
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SECTION  II 


PROJECT  FORMULATION 


5.  NEEDS  THAT  POTENTIALLY  CAN  BE  MET  BY  DEVELOPMENT  OF  WATER  RESOURCES 

Introduction . The  needs  which  could  be  met  by  development  of  land 
and  related  water  resources  of  the  Whiteoak  Creek  Basin  are  discussed 
briefly  in  the  following  paragraphs.  During  the  public  hearing  held 
in  1968,  local  interests  expressed  a major  concern  for  the  economic 
redevelopment  of  the  basin  and  for  the  development  of  adequate  water 
supply  for  both  urban  and  rural  use. 

Consideration  of  the  potential  Whiteoak  Reservoir  for  multiple 
purpose  development  indicated  that  a large,  dependable  source  of  water 
supply  could  be  provided,  thereby  increasing  the  prospect  for  economic 
growth.  The  developmental  study  included  a survey  of  the  present 
economic  environment  of  Brown  County  to  establish  that  there  is  a 
significant  potential  for  future  growth  sufficient  to  achieve  full 
realization  of  the  objectives  of  the  Appalachian  Regional  Development 
Act  by  the  year  2020.  S pec i f ica 1 ly , the  study  objective  was  to  deter- 
mine the  optimum  plan  or  plans  of  development  which  would  be  most 
responsive  to  the  Appalachian  Regional  Development  Act  and  to  the 
outstanding  resolutions  when  subjected  to  both  National  and  regional 
efficiency  criteria. 

The  basic  developmental  study  procedures  included  an  assess- 
ment of  the  past  and  present  economic  indicators  for  Brown  County  and 
an  analysis  of  the  significant  impediments  to  growth.  Developmental 
benchmark  levels  of  economic  activity  established  for  Appalachian 
Sub-regions  were  used  to  develop  long-range  projections  of  the  basic 
economic  indicators.  The  projections  were  used  to  quantify  physical 
resources  needs  and  public  and  private  investment  necessary  to  support 
the  benchmark  level  of  economic  activity.  The  income  growth  deriving 
from  the  public  and  private  investment  in  the  form  of  wages  and  profit 
was  claimed  as  the  benefit  ascribable  to  the  development.  Two  sets  of 
projections  were  prepared  so  that  future  levels  of  development  could 
be  determined  both  with  and  without  the  developmental  plan.  The 
difference  in  the  projected  levels  would  reflect  the  growth  induced 
by  the  plan.  A more  detailed  discussion  of  the  present  and  projected 
economy  of  Brown  County  and  the  impact  area  is  presented  in  Exhibit 
14-30.  The  water  project  was  scoped  to  insure  that  the  physical 
demands  the  induced  growth  could  be  satisfied.  Final  formulation 
of  the  optimum  plan  for  the  water  project  was  based  not  only  on 
providing  functions  evolving  from  the  developmental  plan  but  also  on 
providing  other  water  and  water  related  functions  not  directly  asso- 
ciated with  the  developmental  plan  and  not  directly  necessary  for  its 
realization.  These  other  functions  which  are  equally  important  from 
both  the  National  and  regional  perspective,  would  include  general 
recreation,  fish  and  wildlife  enhancement,  and  flood  control. 
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The  role  of  water  resources  in  the  economic  development  of  Brown 
County . Brown  County  is  rural  in  nature.  Eighty-nine  percent  of 
its  1966  population  of  27,000  was  classified  as  rural.  The  county's 
population,  even  though  it  has  increased  in  recent  years,  has  not 
kept  pace  with  National  population  growth.  In  1966,  the  labor  force 
of  Brown  County  was  8,700  with  5.7  percent  or  approximately  500  persons 
unemployed.  The  area  has  a surplus  of  labor  caused  by  underemployment 
in  agriculture  and  low  participation  rates,  especially  for  females. 

About  2,100  persons  were  employed  in  agriculture  in  1960.  The  largest 
source  of  employment,  other  than  agriculture,  is  manufacturing  which 
had  slightly  less  than  2,100  employees  in  1960.  Significant  numbers 
of  workers  commute  to  the  Cincinnati  area.  In  1962,  the  county's  per 
capita  income  (1954  dollars)  was  $1,380,  which  is  considerably  less 
than  the  State  and  National  figures.  Value  added  by  manufacturing  has 
decreased  in  recent  years. 

The  existing  pattern  of  slow  growth  with  income  and  employ- 
ment well  below  the  state  average  will  probably  continue  unless 
efforts  are  made  to  stimulate  economic  growth.  Increased  growth  through 
industrial  expansion  could  not  be  accommodated  with  the  limited  water  supply 
sources  now  developed.  Ground  water  supplies  are  so  limited  that  significant 
further  development  of  sub-surface  sources  would  be  extremely  diffi- 
cult. Although  the  industrial  base  is  small  and  opportunities  for 
local  employment  are  presently  limited,  there  is  a large  amount  of  relatively 
flat  land  available  for  industry  and  commerce  and  an  excellent 
transportation  network.  The  prime  industrial  sites  (which  may  be 
pre-empted  for  non-industrial  purposes  unless  protective  measures 
are  taken)  are  presently  undeveloped  farm  lands  lying  between  the 
Norfolk  and  Western  Railway  and  State  Route  32  and  between  the  rail- 
road and  the  proposed  Appalachian  Corridor  D highway.  (See  Exhibit  14-31.) 
Consideration  of  these  and  all  other  factors  contributing  to  economic 
growth  potential  clearly  pointed  to  the  lack  of  adequate  water  supplies 
as  the  primary  physical  restraint,  if  not  the  only  restraint,  to  economic 
growth.  The  restraint  to  economic  growth  in  Brown  County  encountered 
in  the  lack  of  dependable  water  supply  sources  reveals  the  direct 
role  water  resources  development  can  play  in  economic  development. 

In  Brown  County,  economic  growth  would  not  be  dependent  on  other 
phases  of  water  resources  development  although  development  of  water 
oriented  recreation  facilities  and  provision  of  stream  flow  augmen- 
tation for  water  quality  control  would  enhance  community  amenities, 
thereby  indirectly  influencing  economic  growth.  Additionally,  the 
provision  of  a water  project  to  meet  all  assessed  user  needs  would 
have  an  immediate  redevelopment  impact  on  the  area's  economy  deriving 
from  the  use  of  unemployed  or  underemployed  resources  in  the  con- 
struction, operation  and  maintenance  of  the  project. 

Water  supply  deficiencies.  About  60  percent  of  the  Whiteoak 
Creek  Basin  has  inadequate  ground  water  supply,  with  wells  generally 
yielding  less  than  5 gallons  per  minute  (gpm).  Generally,  water  wells 
must  be  supplemented  by  cisterns  to  provide  an  adequate  domestic  water 
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supply.  The  northwestern  portion  of  the  basin  has  slightly  more 
abundant  ground  water  and  wells  can  produce  yields  of  5 to  25  gpm. 

The  larger  upstream  communities  in  :he  basin  utilize  water 
supply  from  Whiteoak  Creek  or  its  tributaries  in  conjunction  with 
off-stream  storage  reservoirs.  The  Federal  Water  Pollution  Control 
Administration  (FWPCA)  concluded  from  their  studies  that  under 
conditions  to  exist  with  the  development  plan  in  effect,  the 
communities  of  Georgetown,  Mount  Orab,  Sardinia  and  Mowrvstown  will 
require  additional  sources  of  water  by  1975  and  will  need  a daily 
supply  of  2,08  and  3.20  million  gallons  in  the  years  2000  and  2020, 
respectively.  The  present  rate  of  consumption  is  about  0.35  million 
gallons  per  day  (mgd).  Also,  by  1975,  the  present  water  treatment 
plants  will  need  to  be  enlarged  and  modernized.  The  FWPCA  also 
estimated  that  the  entire  Whiteoak  Basin,  including  essentially  all 
of  Brown  County  and  the  southwestern  quadrant  of  Highland  County, 
would  require  water  supplies  of  6.40  and  7.90  tngd  by  the  years  2000 
and  2020,  respectively.  By  means  of  a simple  straight  line  pro- 
jection, the  water  supply  requirement  for  the  area  is  estimated 
to  be  at  least  16.5  mgd  by  the  year  2075,  the  end  of  the  water 
project's  economic  life. 

Maintenance  of  stream  quality.  The  streams  in  the  Whiteoak 
Basin,  as  in  the  other  basin,  carry  away  the  municipal  and  industrial 
wastes.  Georgetown  and  Mt.  Orab  are  the  only  communities  in  the  basin 
having  municipal  sewage  treatment  plants.  The  impervious  Illinoian 
soil  found  in  the  basin  makes  home  sewage  disposal  systems  extremely 
difficult  to  construct  properly.  As  the  area  develops  it  will  become 
imperative  for  all  communities  and  built-up  areas  to  provide  adequate 
treatment  for  their  waste  in  order  to  maintain  adequate  water  quality 
in  ’Whiteoak  Creek.  The  FWPCA  (in  Appendix  D)  estimates  that  minimum 
stream  flow  requirements  would  reach  4,7  and  7.0  cubic  feet  per  second 
(c.f.s.)  by  the  years  2000  and  2020,  respectively,  in  order  to  maintain 
a desirable  stream  quality  having  a dissolved  oxygen  content  of  at 
least  4,0  milligrams  per  liter.  A straight  line  extension  of  these 
projections  results  in  a total  demand  of  14,3  c.f.s.  by  2075,  These 
minimum  streamflow  requirements  would  be  in  addition  to  waste  water 
flows  discharging  into  Whiteoak  Creek  below  the  Whiteoak  Reservoir. 
FWPCA  also  stated  that  with  proper  operation  the  volume  of  waste 
water  from  Sardiana  and  Mount  Orab  should  not  create  a nuisance  in 
the  reservoir. 

Water  damage  prevention.  Due  to  the  characteristics  of  the  stream 
banks  and  the  general  topograpny  of  the  area,  flood  damages  to  im- 
provements in  the  Whiteoax  Creek  casin  are  very  minor.  Most  towns 
in  the  basin,  though  located  near  the  streams,  occupy  fairly  nigh 
ground.  Agricultural  damages  occur  primarily  in  the  headwater  areas. 
The  magnitude  of  flood  damages  and  trends  of  development  along  the 
Ohio  River  below  the  mouth  of  Whiteoak  Creek  are  important  to  this 
study  since  the  damages  which  could  oe  prevented  would  have  a signi- 
ficant bearing  on  the  economics  of  projects  considered.  Detailed 
flood  damage  surveys  of  the  entire  Ohio  Kiver  valley  have 
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been  made,  starting  in  1937,  and  updated  periodically,  as  necessary 
to  incorporate  damages  to  new  developments.  New  surveys  are  under 
way  and  the  completed  portions  were  utilized  for  deriving  benefits 
attributable  to  the  projects  considered  herein.  As  of  January  1968 
there  were  50  completed  Corps  of  Engineers  flood  control  and/or 
multiple  purpose  reservoirs  and  21  under  construction  within  the  Ohio 
River  Basin  that  reduce  flood  stages  in  the  reaches  of  the  Ohio  River 
affected  by  the  potential  Whiteoak  Reservoir.  Of  these,  37  of  the 
completed  reservoirs  and  ten  of  the  reservoirs  under  construction 
are  located  on  tributaries  of  the  Ohio  River  upstream  from  the  mouth 
of  Whiteoak  Creek. 

Needs  for  recreational  facilities  in  the  Whiteoak  Creek  Basin. 

The  problems  and  conditions  relative  to  the  National  need  for  recrea- 
tional opportunities  are  similar  to  the  problems  and  conditions 
existing  in  and  adjacent  to  the  Whiteoak  Creek  Basin.  The  imbalance 
in  recreation  opportunities  available  within  the  area  is  indicated  by 
the  fact  that  the  few  existing  recreational  developments  are  being 
utilized  to  nearly  their  full  capacity.  The  U.  S.  fish  and  Wildlife 
Service  finds  that  there  is  a scarcity  of  high  quality  ponds  or 
impoundments  available  for  public  usage,  and  a serious  lack  of  upland 
game  public  hunting  lands. 

Studies  for  recreation  development  of  the  Whiteoak  Creek  3asin 
require  consideration  of  the  problems  and  needs  not  only  within  the 
basin  but  also  within  extensive  areas  beyond  the  immediate  watershed 
which  would  be  influenced  by  such  development.  The  Bureau  of  Outdoor 
Recreation  recognized  the  recreation  market  area  as  including  the 
14  counties  within  an  hour's  driving  time  of  the  reservoir  as  well  as 
an  appropriate  portion  of  the  several  Standard  Metropolitan  Statistical 
Areas  located  between  one  and  2.5  hour's  driving  time  of  the  reservoir. 
It  is  estimated  that  the  demand  for  outdoor  recreation  opportunities 
within  the  zone  of  influence  will  exceed  the  existing  and  planned 
capacities  by  78  million  recreation  or  visitor  days  by  the  year  2020, 

Wildlife  resources  management  and  needs.  The  Bureau  of  Sport 
Fisheries  and  Wildlife  (BSF&W)  studied  the  proposed  project  in  coopera- 
tion with  the  Division  of  Wildlife  of  the  Ohio  Department  of  Natural 
Resources,  the  Bureau  of  Outdoor  Recreation  and  the  Huntington  District 
of  the  Corps  of  Engineers.  In  concert  with,  and  at  the  request  of  the 
Ohio  Department  of  Natural  Resources,  the  BSF&W  recommends  that  a 
wildlife  management  unit  be  established  adjacent  to  the  Whiteoak  Dam 
and  Reservoir,  with  management  given  primarily  to  Canada  Keese. 

The  unit  would  serve  as  a wildlife  refuge  and  controlled  public  hunting 
area.  By  providing  intermediate  sanctuary  and  food  to  migrating  water- 
fowl,  the  unit  would  contribute  to  the  preservation  and  expansion  of 
the  waterfowl  resource.  The  BSF&W  concludes  from  its  studies  reported 
on  in  Appendix  G that  "fully  one-third  of  Ohio's  waterfowl  hunters 
dwell  in  southern  Ohio  and  there  are  as  yet  no  significant  acreages 
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The  major  portion  of  the  management  area  would  be  designated  as  an 
inviolate  goose  refuge  with  the  remaining  acreage  devoted  to  food 
production,  controlled  hunting,  and  wildlife-associated  uses. 


6.  ALTERNATIVES  AVAILABLE  FOR  FETING  THE  NEEDS 

General.  Inventory  of  the  Whiteoak  Creek  Basin  for  potential 
reservoir  sites  disclosed  that  only  on  the  main  stem  of  Whiteoak  Creek 
were  there  sites  having  sufficient  storage  capacity  for  flood  control, 
water  quality  u ntrol  and  water  supply  combined.  These  sites  would 
provide  control  of  considerably  more  drainage  area,  thereby  increasing 
the  flood  control  capability  and  the  recharge,  capability  for  water 
supply  and  water  quality  control,  field  reconnaissance  and  preliminary 
design  studies  ror  specific  dam  sites  limited  the  choice  of  reservoir 
sites  to  one  multiple  purpose  project  site  at  Georgetown  and  one 
limited  multiple  or  single  purpose  project  site  near  New  Hope. 

Developable  water  supply  sources.  There  are  five  basic 
alternative  schemes  for  developing  future  water  supply  sources  for 
Brown  County;  (1)  construction  cf  a system  of  off-stream  reservoirs 
and  smal^  tributary  reservoirs;  (2)  construction  of  major  main  stem 
reservoirs  which  would  be  primarily  for  water  supply;  (3)  pumping 
from  the  Ohio  River;  (4)  pumping  from  East  Fork  Reservoir  which  will 
soon  be  in  operation  in  the  East  Fork  of  Little  Miami  River  watershed; 
and  (5)  provision  of  water  supply  storage  in  a multiple  purpose  reser- 
voir on  the  main  stem  of  Whiteoak  Creek.  For  long  range  needs,  neither 
a system  of  small  tributary  reservoirs  nor  the  East  Fork  Reservoir 
would  be  physically  feasible.  The  limited  supplies  which  could  be 
provided  from  these  sources  would  require  the  development  of  one  of 
the  other  three  sources  within  15  to  20  years,  Gnould  either  a main 
stem  single  purpose  or  multiple  purpose  reservoii’  be  developed  at 
that  time,  such  a reservoir  would  have  a large  amount  of  storage 
primarily  for  future  needs.  Since  a portion  of  the  reservoir  storage 
could  have  been  used  to  satisfy  all  current  demands,  local  interests 
would  be  incurring  much  greater  costs  than  they  would  have  if  the 
large  reservoir  had  seen  constructed  initially.  It  is  conceivable 
t.nat  Brown  County  could  draw  on  the  East  Fork  Reservoir  until  about 
2000.  At  that  time,  all  of  the  storage  in  the  East  Fork  Reservoir 
would  fce  required  to  meet  demands  in  the  East  Fork  Basin  and  Clermont 
L ' County.  Then  a reservoir  could  be  built  on  Whiteoak  Creek  tc  serve 

Brown  County  after  the  year  2000.  However,  the  initial  cost  cf  con- 
structing pumping  plants  and  pipelines  from  East  Fork  Reservoir  to 
centers  of  population  in  Brown  County  would  be  roughly  equivalent  to 
the  initial  cost  of  providing  water  supply  in  a multiple  purpose 
Whiteoak  reservoir.  The  present  extremely  high,  cost  of  water  service 
in  Clermont  County  (minimum  charge  $7,00  per  month)  and  the  probability 
of  demands  increasing  ten-fold  by  the  year  2020  indicate  t.nat  the 
East  fork  Reservoir  is  the  most  logical  source  to  satisfy  those  demands. 
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It  is  considered  that  water  should  not  be  exported  from  Clermont 
County  while  local  residents  are  incurring  the  high  cost  of  extracting 
water  from  the  Ohio  River. 

Using  the  Ohio  River  as  the  source  of  supply  for  Brown  County 
would  involve  not  only  the  high  initial  cost  for  a pumping  station  and 
ten  miles  of  pipeline  to  the  principal  distribution  center,  but  also 
extremely  high  annual  pumping  costs.  The  total  head  disadvantage 
between  the  Ohio  River  and  the  average  water  supply  pool  elevation  at 
Whiteoak  Reservoir  is  315  feet.  Also,  utilizing  the  Ohio  River  as  a water 
supply  source  would  adversely  affect  the  quality  of  Ohio  River  water.  Water 
withdrawn  from  the  Ohio  River  would  be  returned  with  pollutants.  Multiple 
purpose  reservoirs  on  Ohio  River  tributaries  in  this  area  could  furnish 
water  for  supply  and  for  stream  augmentation,  tnereby  improving  water  qual- 
ity in  the  Ohio  River  in  a critical  reach  Just  above  Cincinnati. 

For  comparison  purposes,  the  minimum  costs  for  pumping  from 
East  Fork  Reservoir  and  the  Ohio  River,  respectively,  have  been 
estimated  at  $290,000  annually  and  $266,000  annually  over  a 100  year 
project  economic  life.  The  cost  of  a single  purpose  structure  on 
Whiteoak  Creek  (New  Hope  site)  would  be  $216,100  annually.  This 
alternative  is  considered  to  be  the  least  expensive  as  well  as  the 
most  practical  alternative  available  in  lieu  of  a multiple  purpose 
structure. 

Potential  water  quality  solutions.  Flow  regulations  for  quality 
control  can  be  provided  only  by  a major  reservoir  upstream  from 
Georgetown.  The  minimum  stream  flow  requirements  as  estimated  by  the 
FWPCA  assume  that  adequate  secondary  treatment  (85  percent  removal  of 
biochemical  oxygen  demand)  will  be  provided  by  the  community  of 
Georgetown.  Future  demands  for  water  supply  in  excess  of  those  pro- 
jected could  make  it  imperative  that  tertiary  sewage  treatment  be 
provided  in  lieu  of  augmenting  releases  in  order  to  adhere  to  quality 
standards.  The  possibility  is  not  remote  that  demands  for  water 
could  increase  substantially  beyond  those  Droiected  for  Brown  Countv. 

Non-structural  alternatives  for  flood  damage  prevention.  Because 
of  the  minor  magnitude  of  flood  damages  along  Whiteoak  Creek,  non- 
structural  alternatives  for  prevention  of  damages  were  not  considered. 

The  flood  control  function  of  the  proposed  project  would  effect 
prevention  of  damages  primarily  along  the  Ohio  River.  The  extensive 
damages  to  existing  improvements  incurred  along  the  Ohio  River  would 
indicate  that  the  best  solution  to  the  problem  would  incorporate 
both  structural  and  non-structural  measures.  Consideration  of  any 
measures  to  be  applied  outside  the  Whiteoak  Creek  Basin  is  beyond 
the  scope  of  this  report. 

Migratory  goose  refuge.  The  refuge  would  require  some  7,500 
acres  of  land  including  4,100  acres  of  land  which  otherwise  would  be 
used  for  general  recreation  and  joint-use  purposes.  The  refuge  would 
utilize  the  northernmost  184  acres  of  the  seasonal  pool.  No  fishing 
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or  general  recreation  activities  would  be  permitted  on  this  portion 
of  the  lake  or  elsewhere  within  the  refuge.  The  recreation  function 
of  the  reservoir  would  be  drastically  modified.  Preliminary  estimates 
of  additional  land  and  development  costs  and  revisions  of  the  costs 
and  benefits  attributable  to  the  modified  recreation  plan  indicated 
that  incorporating  the  refuge  would  constitute  a departure  from  the 
economically  optimum  plan.  Unlike  the  other  alternatives  discussed 
previously,  the  refuge  plan  would  provide  an  added  function. 

Determining  the  advisability  of  including  the  refuge  goes  beyond 
finding  the  economically  optimum  scheme  providing  for  the  assessed 
needs  of  the  basin  and  of  Brown  County  since  the  proposal  ia  a 
response  to  a national,  or  possibly  international  conservation  need 
as  opposed  to  a local  or  basin-wide  need.  It  would  require  sacrificing 
a portion  of  the  general  recreation  potential  of  the  project.  However, 
the  proposed  site  for  the  refuge  has  a unique  potential  in  terms  of 
its  topography  and  its  geographic  location  relative  to  the  established 
fly ways. 

Although  the  economic  evaluation  of  the  multiple  purpose  project 
with  the  refuge  incorporated  indicated  a substantial  reduction  in  net 
benefits,  the  overall  project  and  eacn  of  its  functions  would  remain 
economically  justificable  on  the  basis  of  increasing  regional  employ- 
ment. Thus,  three  factors  warrant  consideration  in  determining  the 
advisability  of  deviating  from  the  economically  optimum  project  to 
provide  the  refuge.  First,  neither  the  user  benefits  nor  the  economic 
expansion  benefits  ascribed  to  the  refuge  reflect  the  full  value  of 
the  inviolate  refuge  in  providing  a unique  opportunity  to  complement 
the  existing  migratory  wildfowl  flyway  refuge  system.  The  claimed 
benefits  were  based  on  alternative  initial-only  costs  for  existing 
refuges.  Second,  the  refuge  proposal  was  originated  by  the  State  of 
Ohio  which  has  indicated  its  willingness  to  administer  the  refuge,  to 
absorb  the  necessary  cost  sharing,  and  to  forego  the  general  recreation 
development  that  the  refuge  would  pre-empt,  hast,  replacing  a portion 
of  the  general  recreation  development  with  the  refuge  will  actually 
enhance  community  amenities. 

Alternative  projects.  The  steep  gradient  of  Whiteoak  Creek  and 
its  narrow  valley  limits  maximum  storage  capacities  of  potential 
reservoir  sites  along  the  main  stem.  In  the  upper  basin,  above  the 
confluence  of  East  Fork  and  North  Fork,  potential  reservoirs  would 
control  greatly  reduced  drainage  areas  and  also  would  be  limited  in 
storage  capacity  due  to  extensive  improvements  along  the  streams. 
Potential  sites  on  the  main  stem  between  Georgetown  and  New  Hope 
offer  the  largest  storage  capacity  of  any  potential  sites  in  the 
basin.  Map  studies  and  a reconnaissance  of  this  stream  reach  revealed 
an  adequate  dam  site  near  Georgetown  which  would  provide  more  storage 
than  any  of  the  possible  alternative  upstream  sites.  Even  this  site 
would  be  severely  limited  in  available  capacity  in  relation  to  the 
drainage  area  controlled.  Located  9.8  miles  above  the  mouth  of  kTiite- 
oak  Creek,  the  selected  site  would  control  214  square  miles  of  drainage 
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area  out  of  a total  of  234  square  miles  for  the  entire  Whiteoak  Creek 
basin.  The  possible  alternatives  to  a multiple  purpose  reservoir  at 
this  site  would  be  an  upstream  reservoir  in  combination  with  the 
multiple  purpose  project  or  two  dual  or  triple-purpose  projects. 

The  upstream  site  could  not  provide  sufficient  storage  for  flood 
control  in  addition  to  storage  required  to  satisfy  current  and  future 
water  supply  and  water  quality  control  needs.  Since  there  is  only  one 
practical  alternative  reservoir  site  (near  Hew  Hope)  not  mutually 
exclusive  with  the  selected  site,  the  selected  site  would  have  to 
serve  as  one  of  the  projects  acting  in  combination.  Whether  such  an 
alternative  plan  for  tandem  reservoirs  would  provide  the  optimum  plan 
would  depend  on  the  extent  to  which  the  selected  site  could  provide 
for  all  assessed  needs  when  acting  alone.  It,  therefore,  was  necessary 
to  develop  the  optimum  plan  for  the  selected  multiple  purpose  site  at 
Georgetown  and  to  then  determine  the  feasibility  of  departing  from  the 
optimum  plan  for  this  site  by  providing  the  upstream  reservoir  in 
tandem. 

7.  WHITEOAK  DAM  AND  RESERVOIR  - FORMULATION  OF  THE  ECONOMICALLY  OPTIMUM 

PLAN 

In  formulating  the  plan  of  development  for  tne  water  project,  all 
reasonable  alternatives  have  been  considered  including  the  possibility 
of  providing  no  multiple  purpose  reservoir  and  providing  one  of  the 
available  alternatives  solely  for  water  supply.  The  cost  of  the  least 
expensive  of  the  available  alternatives,  as  discussed  previously,  was 
ascribed  to  the  multiple  purpose  project  as  the  benefits  for  its  water 
supply  function.  Since  the  water  supply  function  is  incrementally 
justifiable,  as  is  the  overall  multiple  purpose  project,  then  the  sum 
of  the  multiple  purpose  costs  to  be  allocated  to  water  supply  would  be 
less  than  the  alternate  cost,  thereby  reflecting  the  inherent  savings 
in  the  multiple  purpose  project.  When  applied  to  the  water  quality 
control  function  of  the  multiple  purpose  project,  the  same  reasoning 
procedure  results  in  a similar  conclusion;  that  the  multiple  purpose 
project  would  be,  in  itself,  the  most  feasible  alternative  when 
developed  in  accordance  with  the  economically  optimum  plan. 

Detailed  hydrology  and  design  studies  for  the  Whiteoak  Dam  and 
Reservoir  indicated  that  with  an  uncontrolled  spillway,  maximum 
storage  would  be  limited  to  6.8  inches  of  runoff.  With  a gated 
spillway  structure,  maximum  storage  could  ue  increased  by  1.7 
inches  to  a total  of  8.5  inches.  Since  preliminary  cost  and 
benefit  estimates  indicated  that  the  incremental  storage  would 
be  economically  infeasible  and  since  storage  in  the  uncontrolled 
structure  would  be  limited,  project  formulation  studies  were  con- 
centrated on  alternative  storage  schemes  in  the  uncontrolled 
structure  having  6.8  inches  of  total  storage  but  with  varying 
storages  for  incremental  purposes.  Each  alternative  includes 
sufficient  water  supply  storage  to  insure  realization  of  the 
economic  development  objectives  of  the  overall  plan.  Exhibit  14-2 
illustrates  the  storage  relationships  in  the  pertinent  schemes 
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considered.  Tab Le  14-1  summarizes  the  average  annual  costs, 
benefits  and  net  benefits  for  the  eight  basic  schemes.  Scheme 
number  six  would  provide  the  maximum  net  user  benefits  and  the 
maximum  net  user  plus  national  account  redevelopment  benefits. 

Therefore,  scheme  number  six  was  used  as  the  basis  for  cost  and 
benefit  estimates  for  various  scales  of  development,  illustrated 
on  Exhibit  14-3.  Table  14-2  shows  the  costs,  benefits,  and  net 
benefits  for  these  alternatives.  The  additional  storage  available 
with  a gated  spillway  is  incrementally  infeasible  on  the  basis  of 
user  and  redevelopment  benefits  (National  or  regional  account). 

However,  when  the  regional  expansion  effects  of  recreation  visitor 
expenditures  are  considered,  the  incremental  storage  can  be  justified 
in  scheme  number  eleven.  When  regional  expansion  benefits  are  con- 
sidered, Scheme  6 fails  to  maximize  net  benefits,  by  increments 
ranging  from  $18  thousand  to  $164  thousand  of  annual  net  regional 
benefits  foregone.  Scheme  11  would  provide  an  additional  $164 
thousand  net  regional  benefits  at  the  cost  of  $181.5  thousand  net 
national  benefits  foregone.  Thus  on  the  basis  of  a mixed  objective 
function,  Scheme  11  would  result  in  a net  disadvantage  of  about  $17.5 
thousand  annually  ($164 -$181. 5) , if  regional  benefits  are  given  a weight 
equal  to  national  benefits. 

For  purposes  of  comparison  between  alternative  plans,  those 
expansion  benefits  which  remain  constant  throughout  the  comparison 
are  omitted  and  those  related  to  recreation  expenditures  which  vary 
with  the  level  of  recreational  development  are  included  as  variable 
expansion  benefits.  However,  other  important  factors  are  left  out 
of  the  estimate  of  net  benefits  given  above.  Strict  comparison  of 
benefits  from  flood  control,  water  quality  and  recreation  are  diffi- 
cult, since  each  purpose  is  valued  by  different  procedures.  Recre- 
ation and  water  quality  are  valued  by  imputed  prices,  whereas  flood 
damages  can  be  estimated  from  market  prices.  Scheme  11  is  not  as 
flexible  operationally  for  total  water  control  as  is  Scheme  6. 

Institutional  constraints  would  inhibit  the  inclusion  of  such  a plan 
as  a Federal  project. 

Thus,  Scheme  6 is  considered  to  offer  a better  balanced  and  more 
practical  means  of  meeting  the  multiple  water  needs  of  the  area,  while 
providing  further  attainment  of  the  regional  development  objectives  of 
the  area.  The  incremental  analysis  utilized  above  somewhat  obscures  the 
fact  that  the  dominant  effect  on  regional  income  will  come  from  the  water 
supply  function  of  the  plan,  which  is  held  constant  through  all  12  alterna- 
tives considered. 

Since  there  are  no  other  multiple  purpose  reservoir  sites  available, 
the  only  remaining  consideration  was  the  advisability  of  providing  two 
reservoirs,  one  of  which  would  be  at  the  multiple  purpose  site,  and  the 
other  just  upstream  near  New  Hope.  The  upper  site,  as  discussed  previously, 
could  not  provide  for  all  of  the  multiple  functions  combined.  As  a water 
supply  and/or  water  quality  control  project,  the  upper  reservoir  could 
provide  no  additional  user  benefits  for  either  of  the  two  functions  since 
all  assessed  water  supply  and  water  quality  control  needs  can  be  met  in  the 
selected  multiple  purpose  reservoir.  When  developed  for  water  supply  and/or 
water  quality  control,  the  potential  for  recreation  development  at  the 
New  Hope  site  would  be  incidental  because  of  extreme  fluctuation  of  the 
lake  surface. 
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If  the  upstream  project  were  used  for  flood  control  purposes, 
flood  control  storage  could  be  deleted  from  the  multiple  purpose 
project  and  replaced  by  recreation  storage  (as  in  scheme  number  five). 
The  additional  benefits  to  be  derived  would  amount  to  $484,000 
annually,  including  incremental  user,  regional  account  redevelopment, 
and  regional  account  recreation  visitor  expenditure  benefits.  In- 
cremental costs  would  amount  to  at  least  $649,300.  Therefore,  using 
the  upper  reservoir  for  flood  control  is  incrementally  infeasible. 
Clearly,  the  best  use  of  the  upper  reservoir  would  be  for  recreation 
only;  leaving  the  multiple  purpose  reservoir  as  formulated  for  single 
project  development.  Preliminary  estimates  of  costs  and  benefits  for 
a single  purpose  recreation  project  at  the  Mew  Hope  site  indicate  that 
such  a project  would  be  economically  justifiable  on  the  basis  of  user 
benefits  alone.  This  project  would  not  be  necessary  to  the  attainment 
of  the  objectives  of  the  overall  plan  of  development  and  would  not 
affect  conclusions  as  to  the  optimum  plan.  Therefore,  the  project 
would  be  the  responsibility  of  the  State  of  Ohio  or  other  local 
interests  should  they  determine  it  to  be  desirable.  The  Brown  County 
land  use  plan  provides  for  this  possibility  by  designating  the  lands 
in  the  area  of  the  New  Hope  reservoir  for  public  open-space  usage. 

The  economically  optimum  plan  for  Whiteoak  Reservoir  modified  to 
incorporate  the  migratory  goose  refuge  was  selected  as  being  most 
appropriate  to  the  overall  plan  of  development.  The  reservoir  plan 
could  be  complemented  by  development  of  a comprehensive  recreation 
development  plan  for  the  Whiteoak  Creek  basin  and  Brown  County.  The 
recreation  lake  which  has  been  proposed  by  the  Soil  Conservation 
Service  as  a part  of  its  plan  for  the  upper  Whiteoak  Creek  watershed 
should  be  coordinated  and  planned  to  complement  the  Whiteoak  Reservoir 
with  the  refuge.  A third  reservoir  near  New  Hope  could  be  developed 
by  State  or  local  interests  to  provide  further  recreation  development 
to  meet  the  growing  demand.  These  three  reservoirs  plus  the  existing 
Lake  Grant  would  be  in  the  same  general  area,  as  shown  on  Sheet  I 
of  Exhibit  I4-4.  Together,  these  reservoirs  would  form  an  outstand- 
ing conservation  and  recreation  complex  in  an  area  of  extremely 
heavy  demand.  The  industrial,  commercial  and  residential  components 
of  the  developmental  plan  would  blend  harmoniously  with  such  a com- 
plex. Viewed  from  the  broader  perspective  of  a complex  of  projects, 
the  variety  of  usage  and  uniqueness  offered  by  the  refupe  takes  on 
a more  sipnificant  value.  It  is  mainly  for  this  reason  that  in- 
clusion of  the  refupe  in  the  water  project  plan  is  considered  to  be 
desirable.  The  overall  recreation  plan  for  Whiteoak  Reservoir  is 
shown  in  Sheet  2 of  Exhibit  14-4. 

The  U.  S.  Fish  and  Wildlife  Service  indicated  that  the  primary 
advantage  of  usinp  the  Whiteoak  Reservoir  for  the  refupe  in  lieu  of 
a similar  management  unit  at  the  SCS  project  would  be  the  savings 
afforded  by  joint  use  lands.  This  is  not  a valid  comparison  when 
judged  from  the  total  National  efficiency  perspective,  since  utiliza- 
tion of  all  the  joint  use  lands  for  general  recreation  development 
instead  of  a management  unit  yields  substantially  greater  returns. 
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TABLE  14-2 
WHITEOAK  RESERVOIR 
WATER  PROJECT  NET  BENEFIT  ANALYSIS 
($1000) 


SCHEMES 


9 v 

o 

|U> 

— 

11 
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BENEFITS 
User : 

Flood  control 

312.0 

257.3 

0.0 

0.0 

Recreation 

1,725.4 

1,822.9 

2,077.9 

1,725.4 

Water  supply 

216.1 

216.1 

216.1 

216.1 

Water  quality  control 

170.2 

170.2 

170.2 

170.2 

Total,  User 

2,423.7 

2,466.5 

2,464.2 

2,111.7 

national 

User 

2 ,423.7 

2,466.5 

2,464.2 

2,111.7 

National  Redevelopment 

245.7 

254.4 

276.6 

211.9 

User  + National  Redevelopment 

2,678.4 

2,720.9 

2,740.8 

2,323.6 

National  Recreation  Expansion  1/ 

205.5 

217.8 

246.6 

205.5 

User  + Nat.  Red.  + N»' t.  Rec . Expans. 

2,883.9 

2,938.7 

2,987.4 

2,529.1 

REGIONAL 

User 

903.9 

933.2 

1,009.7 

903.9 

Regional  Redevelopment 

746.9 

776.6 

809.3 

652.6 

User  + Regional  Redevelopment 

1,650.8 

1,709.8 

1,819.0 

1,556.5 

Regional  Recreation  Expansion  U 

1,605.0 

1,701.3 

1,926.0 

1,605.0 

User  4*  Reg.  Red.  + Reg.  Rec.  Expans. 

3,255.8 

3,411.1 

3,745.0 

3,161.5 

COSTS 

Average  Annual  Economic 

2,145.6 

2,223.0 

2,398.4 

1,901.4 

Private  Invest,  for  Reg.  Rec.  Visitor 

Expend 

77.7 

82.3 

94.6 

77.7 

Private  Invest,  for  Nat.  Rec.  Visitor 

Expe nd 

60.4 

64.0 

73.5 

60.4 

NET  BENEFITS 

User,  National 

278.1 

243.5 

65.8 

210.3 

User  + National  Redeve lopment 

523.8 

497.9 

342.4 

422.2 

User  + Nat.  Red . + Nat.  Rec.  Expans. 

668.9 

651.7 

515.5 

567.3 

User,  Regional  5/ 

-1,241.7 

-1,289.8 

-1,388.7 

-997.5 

User  + Regional  Redevelopment 

-494.8 

-513.2 

-579.4 

-344 . 9 

User  + Reg.  Red.  + Reg.  Rec.  Expans. 

1,032.5 

1,105.8 

1,252.0 

1,182.4 

1 J Recreation  Visitor  exoend it ures , variable  with  scale  of  recreation  deve looment . 

2 J Seasonal  pool  same  elevation  and  storage  as  scheme  No.  6,  except  flood  control  pool 
at  elevation  870  with  1.7"  added  storage. 

3 J Seasonal  pool  raised  to  elevation  844,  maximum  flood  control  pool  to  870,  same 

seasonal  pool  storage  and  same  winter  flood  control  storage  as  in  scheme  No.  6. 

4/  Equivalent  to  scheme  No.  6 less  flood  control,  no  seasonal  drawdown  for  flood 
necessary,  therefore,  equivalent  also  to  scheme  No.  3 without  flood  control. 

5/  Excludes  Ohio  River  flood  control  benefits  and  recreation  benefits  derived  by 
recreationists  from  outside  Appalachia. 
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Therefore,  it  might  be  concluded  that  the  alternative  considered  by 
the  Fish  and  Wildlife  Service  is  roughly  equivalent  in  terms  of  cost 
to  the  management  unit  at  Whiteoak  Reservoir  and  would  free  the 
Whiteoak  Reservoir  for  an  additional  increment  of  general  recreation 
development.  However,  a general  recreation  plan  of  development  also 
could  be  provided  at  the  SCS  project  of  the  same  magnitude  as  the 
incremental  recreation  development  at  Whiteoak  Reservoir  and  for  a 
similar  cost.  Because  of  the  size  of  the  SCS  project  in  comparison 
to  the  additional  acreage  of  recreation  lake  at  the  Whiteoak  Reservoir 
which  would  be  available  to  general  recreation  (580  versus  184  acres, 
respectively)  the  potential  of  the  SCS  project  is  far  greater  than 
the  increment  in  question  at  the  Corps'  project.  The  aesthetic 
qualities,  access  to  shore  and  developability  actually  favor  the  SCS 
project. 

A continuation  of  the  preceding  reasoning  obviously  would  exclude 
any  reasonably  developable  land  area  adjacent  to  a body  of  water  from 
development  for  a migratory  wildlife  refuge  until  the  time  general 
recreation  development  throughout  the  region  (or  country,  for  that 
matter)  completely  meets  the  demands.  Such  a conclusion  is  rationally 
untenable.  It  results  directly  from  the  method  of  evaluation. 

Whereas,  the  benefits  for  the  propagation  and  conservation  of  migratory 
waterfowl  has  been  derived  explicitly  from  the  actual  cos+  of  existing 
refuges,  the  general  recreation  benefits  have  been  based  cn  an 
assumption  of  worth  to  the  recreationist.  The  economic  cost  to  the 
nation  incurred  in  developing  the  existing  refuges  should  include  the 
incremental  benefits  foregone  by  not  developing  these  areas  for 
general  recreation.  Had  this  economic  cost  been  included  in  the  unit 
benefit  factor  applied  to  the  refuge  at  Whiteoak  Creek,  the  refuge 
would  have  compared  favorably  to  incremental  general  recreation 
development.  It  is,  therefore,  considered  that  the  only  valid 
— cons id-era t- ion  should  -be  one  which  measures  the  desirability  of  pro- 

viding a refuge  development  and  foregoing  the  opportunity  to  partially 
meet  the  latent  demand  for  general  recreation  opportunities.  The 
Ohio  Division  of  Wildlife  with  concurrence  from  the  Director  of 
the  Ohio  Department  of  Natural  Resources  has  expressed  its  desire 
for  a refuge  at  Whiteoak  Creek. 
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. ;-he  .!  :ld  plan  if  development 

..ie  overall  plan  o:  development  tor  the  •■/hiteoak  Creek  Basin  and 
Brown  Countv  would  include  the  water  resources  project  and  the  as- 
sociated economic  development  necessary  to  complement  the  water  project 
and  achieve  the  benchmark  objectives.  The  associated  economic 
development  plan  would  include  the  composite  of  physical  and  organiza- 
tional plans  necessary  to  insure  the  magnitude  of  induced  public  and 
private  investment  which,  in  turn,  is  required  to  provide  the  benchmark 
levels  of  economic  activity.  The  induced  investment  would  be  the 
desired  result  of  these  plans.  The  beneficial  effects  resulting  from 
the  investment  would  be  the  benefits  attributable  to  the  plan. 

As  shown  on  Exhibit  14-1,  the  water  resources  project,  Whiteoak 
Dam  and  Reservoir,  would  be  located  9.8  miles  above  the  mouth  of 
Whiteoak  Creek  and  control  a drainage  area  of  214  square  miles. 

A reservoir  map  and  streambed  profiles  are  included  as  Exhibit  14-5 
and  14-6,  respectively.  The  reservoir  would  provide  53,800  acre-feet 
of  fxood  control  storage  in  the  winter  and  43,700  acre-feet  of  flood 
control  storage  in  the  summer,  or  4.7  and  3,8  inches  of  runoff, 
respectively,  from  the  controlled  area.  Year-around  and  seasonal 
storage  of  34,500  acre-feet  would  provide  for  water  supply,  water 
quality  control  and  recreation.  Water  supply  storage  (12,450  acre-feet) 
would  provide  16.5  million  gallons  per  day,  sufficient  to  furnish  the 
total  water  supply  demands  including  incorporation  of  existing  supply 
sources  which  currently  provide  roughly  0.7  million  gallons  per  day. 

The  water  for  municipal  and  industrial  supplies  would  be  pumped  directly 
from  the  reservoir  to  a central  treatment  plant  serving  the  entire 
basin.  The  treatment  plant  and  distribution  lines  would  have  to  be 
provided  by  non-Federal  interests.  The  water  quality  control  storage 
(6,150  acre-feet)  would  provide  for  releases  sufficient  to  maintain 
minimum  flows  of  14.3  c.f.s,  along  Whiteoak  Creek  for  nine  out  of  ten 
years  and  would  maintain  a flow  of  5«0  c.f.s.  luO  percent  of  the 
time  as  a minimum.  Water  quality  control  benefits  are  considered 
to  be  widespread.  The  benefits  that  would  be  obtained  through 
water  quality  control  of  Whiteoak  Creek,  would  accrue  to  the 
people  of  southwestern  Ohio  and  northern  Kentucky.  Although  the 
storage  capacity  required  to  augment  the  natural  stream  flows  in 
Whiteoak  Creek  is  relatively  small,  flow  augmentation  would  occur 
in  the  Ohio  River;  however,  benefit  determination  i6  not  possible 
at  this  time.  Recreation  and  refuge  development  has  been  planned 
to  utilize  the  931  acre  seasonal  pool  which  includes  o,U00  acre- 
feet  of  storage  specifically  for  general  recreation.  Beneath  the 
water  supply  and  water  quality  control  pool,  9,500  acre-feet  of 
storage  would  be  provided  for  sediment  accumulation. 
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SECTION  III  - DESIGN  CONSIDERATIONS 

9.  HYDROLOGIC 

Physical  Characteristics  of  Drainage  Basin.  Whiteoak  Creek  aasin 

— ^ I ——^1  ■ ■;■'  ~ ■ - A*.  -I  ym  I | 

is  located  entirely  within  the  State  of  Ohio  m Drown  and  highland 
Counties.  Whiteoak  Creek  rises  in  Highland  County,  Ohio,  and  flows 
in  a southerly  direction  for  approximately  52  miles  to  its  confluence 
with  the  Ohio  River  near  Uigginsport , Ohio,  424,0  river  miles  below 
Pittsburgh,  Pennsylvania,  and  approximately  46  miles  unstream  from 
Cincinnati,  Ohio,  Whiteoak  Creek  watershed  lies  adjacent  to  Ohio 
Brush  Creek  Basin  on  the  east  and  Little  Miami  River  Basin  on  the 
west.  Exhibit  14-1  shows  the  location  of  Whiteoak  Creek  Basin  with 
respect  to  the  Ohio  River. 

Whiteoak  Creek  Basin  has  a drainage  area  of  234  scuare  miles  and 
is  roughly  fan-shaped.  The  drainage  basin  is  approximately  30  miles 
in  length;  averages  12  miles  in  width  in  the  northern  portion;  and 
narrows  down  to  approximately  four  miles  in  width  in  the  soutnern  Dart. 
Table  14-3  lists  drainage  areas  of  Whiteoak  Creek  and  principal 
tributaries . 

The  topography  of  the  basin  has  a maximum  relie*  of  about  725 
feet.  The  upper  portion  of  the  basin  consists  broad  productive 
flood  plains  in  rolling  glaciated  land.  In  the  lower  reach  are  found 
narrow  valleys,  averaging  about  600  feet  in  width,  between  hills 
rising  abruptly  150  to  200  feet  above  the  river. 

Stream  Characteristics.  The  source  of  Whiteoak  Creek  is  in 
Highland  County  and  flows  in  a southerly  direction  as  the  East  Pork 
of  Whiteoak  Creek  to  its  confluence  with  the  smaller  North  Fork  a 
distance  of  23  miles.  In  this  reach,  North  Fork  and  East  Fork 
meander  through  broad  flood  plains;  the  average  slope  is  10.2  feet 
per  mile.  The  stream,  from  its  forks  to  Georgetown  in  Brown  Count”, 
flows  through  a transition  as  it  cuts  through  the  glacial  till  into 
bedrock;  the  average  slope  is  11,4  feet  per  mile.  In  the  lower  reacn, 
the  stream  is  entrenched  in  a narrow  vallev  between  steep  hills.  The 
flood  plain  averages  600  feet  in  width,  and  the  average  slope  is 
23  feet  per  mile.  Principal  tributaries  of  Whiteoak  Creek  are  East 
Fork,  North  Fork  and  Sterling  Run.  The  East  and  North  Forks  drain 
approximately  63  percent  of  the  basin.  East  Fork  is  considered 
locally  as  a part  of  the  main  stem  of  Whiteoak  Creek.  The  stream 
profile,  including  East  Fork,  is  relatively  steep,  dropping  from 
elevation  1120  feet  at  the  headwaters  to  elevation  453  feet  at  the 
mouth;  in  the  52  miles  of  flow  the  average  fall  is  12.8  feet  per 
mile.  Pertinent  data  on  Whiteoak  Creek  and  its  principal  tributaries 
are  given  in  Table  14-3. 
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TABLE  14-3 


DRAINAGE  AREAS  AND  STREAM  CHARACTERISTICS  OF 
WH1TEOAK  CREEK  AND  PRINCIPAL  TRIBUTARIES 

Distance 

above  Average 


Elevation 

mouth  of 

Length 

slope 

Drainage 

at  source, 

Whiteoak 

of 

feet 

area, 

feet  above 

Creek , 

stream, 

per 

Stream 

sq.  mi. 

m , s , 1 , 

miles 

miles 

mile 

North  Fork  of 


Whiteoak  Creek 

67.7 

1070 

28.8 

22.7 

8.0 

East  Fork  of 

Wniteoak  Creek 

30.8 

1120 

28.8 

22.8 

10.2 

Sterling  Run 

28.5 

980 

20.1 

15.3 

8.8 

Whiteoak  Creek  _ 

234.3 

1120 

0.0 

51.6 

12.8 

1/  Includes  East 

Fork 

as  part 

of  the  main 

stem 

Teneral  Clima 

tologv 

. The 

climate  of  Wh 

iteoak  Creek 

i>asin 

is 

essentially  continental  in  nature  and  includes  the  usual  seasonal 
variations  in  temperature.  The  basin  is  affected  by  frontal  air-mass 
activity  and  is  subject  to  both  continental  polar  and  maritime  tropical 
air  masses.  Frequent  and  rapid  changes  in  weather  occur,  due  to  the 
passage  of  fronts  associated  with  general  low-pressure  areas.  Prevail- 
ing wind  direction  is  from  the  southwest. 

Climatological  Records.  Meteorological  data  for  Whiteoak  Creek 
Basin  are  available  from  numerous  nearby  stations,  but  from  none  within 
the  basin.  The  locations,  elevations,  periods  of  record  and  average 
annual  data  are  given  in  Table  14-4.  The  present  network  does  not 
afford  adequate  coverage.  Flood  control  studies  have  been  based  on 
limited  data  provided  by  the  meager  network.  The  distribution  of  the 
stations  is  shown  on  Exhibit  14-7. 

Temperature . The  mean  annual  temperature  of  the  basin  is  about 
54  degrees.  Seasonal  variations  in  temperature  range  from  an  average 
of  about  35  degrees  in  January  to  77  degrees  in  July.  The  growing 
season,  or  the  period  between  the  last  killing  frost  of  spring  and 
the  first  killing  frost  of  autumn,  averages  six  months,  usually  from 
mid-April  to  mid-October.  Average  annual  temperatures  for  individual 
stations  are  listed  in  Table  14-4,  Monthly  average  temperatures  for 
iiillsboro,  Ohio,  are  listed  in  Table  14-5. 
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T:  Thermometer,  maximum  and  minimum 

2/  Insufficient  data  available  to  determine  value 
3/  From  "Climatography  of  the  United  States  No.  86-29  & 86-13 
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Precipitation.  Annual  precipitation  over  the  basin  averages 
approximately  42  inches  and  is  listed  for  individual  stations  in 
Table  14-4.  Normally,  precipitation  is  adequate  for  ail  needs  but 
there  have  been  infrequent  drought  periods.  Monthly  average  and 
maximum  24-hour  precipitation  for  Hillsboro,  Ohio,  are  listed  in 
Table  14-5.  The  average  annual  snowfall  over  the  basin  is  about 
18  inches  and  represents  only  a minor  portion  of  the  total  annual 
precipitation.  Average  annual  snowfall  for  individual  stations  is 
listed  in  Table  14-4.  Average  monthly  snowfall  for  Hillsboro,  Ohio, 
is  listed  in  Table  14-5,  The  basin  lies  in  the  normal  path  of  extensive 
meteorological  disturbances  which,  in  winter  and  spring,  generally 
travel  from  southwest  to  northeast  over  the  long  axis  of  the  basin. 

Two  distinct  types  of  storms  are  prevalent  in  the  area,  the  summer 
and  winter-type  storms.  The  summer-type  usually  occurs  during  the 
period,  May  to  November,  inclusive,  and  is  characterized  by  rainfall 
of  high  intensity,  short  duration,  and  relatively  small  areal  extent. 

The  winter-type  usually  occurs  during  the  period,  December  to  April, 
inclusive,  and  is  characterized  by  less  intense  rainfall  of  extended 
duration  and  large  areal  extent.  Summer  rains  usually  result  from 
thunderstorms  of  conventional  frontal  activity  of  convectional  or 
orographic  origin.  Winter-type  storms  are  generally  caused  by  the 
passage  of  a low-pressure  system  over  the  basin.  Occasional  stagna- 
tion and  statlouary  development  produce  prolonged  precipitation  over 
the  basin. 

Stream  Flow  Records.  The  United  States  Geological  Survey  has 
maintained  a stream  gaging  station  on  Whiteoak  Creek  near  Georgetown 
from  October  1923  to  November  1935  and  from  October  1939  to  date, 
Pertinent  data  for  this  station  follow: 

Drainage  area,  square  miles  222 

Location,  miles  above  mouth  5.8 

Type  of  gage  Water-stage  recorder 

and  wire-weight  gage 

Maximum  stage,  feet  14,64  (March  1964) 

Maximum  discharge,  cubic  feet  per  second  22,400  (March  1964) 

Minimum  discharge,  cubic  feet  per  second  0 

Average  discharge,  cubic  feet  per  second  244 

Runoff . Basin  runoff  is  hignest  during  the  winter  months  when 
storm  rainfall  may  be  augmented  by  snow  melt  and  when  frozen  or 
saturated  ground  results  in  low  infiltration  rates.  Runoff  is  lowest 
during  the  summer  and  early  fall  when  the  ground  is  dry  and  losses 
are  highest.  The  mean  annual  runoff  of  Whiteoak  Creek  has  averaged 
about  1.1  cubic  feet  per  second  per  square  mile  during  the  period  of 
record  at  Georgetown.  Table  14-6  presents  monthly  rur,off  data  for 
Whiteoak  Creek  near  Georgetown,  Ohio. 
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TABLE  14-6 


MONTHLY  RUNOFF 

WHITEOAK  CREEK  NEAR  GEORGETOWN 


Mon 

thly  runoff, 

inches 

Month 

Mean 

Maximum 

Minimum 

January 

2.45 

7,76 

,08 

February 

2.35 

6.04 

.06 

March 

2.98 

9.50 

.22 

April 

2.00 

5.53 

.29 

May 

1.15 

5.88 

.06 

June 

.79 

3.02 

.04 

July 

.52 

2.37 

.005 

August 

.40 

2.77 

.0007 

September 

.32 

2.71 

.0001 

October 

.21 

2.G3 

.0004 

November 

.61 

3.15 

.0009 

December 

1.37 

4.45 

.009 

Datum  of  gage  569.21  feet  above  m.s.l. 

Period  of  record  1922-35;  1939-date,  39  years 
Drainage  area  222  square  miles 

Obstruction  to  Stream  Flow.  Quarrying  operations  which  are  con- 
ducted below  the  gage  have  resulted  in  a gradual  lowering  of  the  control, 
the  streambed  and  a shifting  in  the  stream  flow  rating.  During  high 
water,  loose  rock  and  gravel  shift  downstream  filling  the  pits  created 
by  the  gravel  company  and  at  times  lodging  on  the  control.  The  location 
of  the  gaging  station  is  shown  on  Exhibit  14-7. 

Water  losses.  Rainfall  and  stream  flow  data  indicate  that  infil- 
tration losses  may  approach  zero  during  severe  winter-type  storms  and 
may  be  as  low  as  0,05  inch  per  hour  during  exceptional  summer-type  storms. 

Flood  Records.  There  is  no  information  on  floods  in  the  Whiteoak 
Creek  Basin  prior  to  the  establishment  of  the  stream  flow  gage  near 
Georgetown  in  1923.  Data  relative  to  high  stages  recorded  at  this 
station  since  1923  are  listed  in  Table  14-7.  Sevei'al  outstanding  floods 
A are  discussed  in  subsequent  paragraphs. 

Dbserved  Storms  and  Floods.  There  are  no  official  records  of  past 
floods  occurring  prior  to  1923  and  between  the  years  1935  and  1939. 

The  greatest  flood  since  measurement  of  discharges  began  occurred  in 
March  1964.  A comprehensive  account  is  given  in  the  following  para- 
graphs for  the  storms  and  floods  of  March  1964,  May  1933  and  January 
1937. 
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TABLE  14-7 


HIGH  WATER  DATA 

W1IITE0AK  CREEK  NEAR  GEORGETOWN,  OHIO 
(Channel  capacity  stage,  7.4  Ft.^/) 


Gage  height 

Discharge, 

Duration 

Date 

feeti / 

c.f .s. 

days 2/ 

10  Mar  1964 

14.64 

22  ,400 

1.87 

14  May  1933 

13.90 

20,500 

1.50 

20  Mar  ly43 

13.70 

20,000 

1.69 

6 Mar  194b 

13.10 

18,600 

1.21 

12  Apr  1949 

12.40 

16,600 

2.04 

8 May  1961 

12.34 

16,400 

2.25 

5 Mar  1963 

11.94 

15,200 

2.00 

14  Fen  1948 

11.83 

14,900 

1.33 

17  Jun  i94u 

11.64 

14,100 

1.19 

5 Apr  1957 

11.54 

14,000 

1.33 

22  Jan  1937 

11.301/ 

13 ,300.3/ 

5 . 541/ 

27  Feb  194b 

11.30 

13,300 

0.95 

2 Aug  1958 

11.20 

13,000 

0.33 

5 Jan  1949 

11.10 

12,700 

1.16 

31  Dec  1923 

11,00 

12,400 

0.60 

27  Feb  1962 

11.00 

12,400 

2.70 

20  Apr  1940 

11.00 

12,400 

0.67 

22  Jan  1959 

10.80 

11,800 

1. 73 

11  Mar  193b 

10.70 

11,500 

2 . C: 

22  Teb  194b 

10.70 

11,500 

0.7a 

15  Jan  1951 

10.64 

11,300 

1.50 

9 Feb  1950 

10.60 

11,200 

1.33 

16  Mar  1948 

10.54 

11,000 

1.00 

J Jan  1951 

10.50 

10,900 

0.80 

24  Jul  1965 

10.43 

10,700 

0.57 

15  Dec  1948 

10.36 

10,500 

1.21 

8 Nov  1925 

10.28 

10,300 

0.92 

24  Jan  1949 

10.24 

10,200 

1.42 

4 Apr  1950 

10.24 

10,200 

1.33 

20  Sep  1950 

10.24 

10,200 

2.92 

31  Jul  1958 

10.20 

10,100 

0.92 

28  Jan  1949 

10.08 

9,800 

0,88 

4 Apr  1931 

10.08 

9,800 

0.83 

3 Mar  1940 

10.00 

9„600 

1.13 

1 J Present  Bite,  datum  and  conditions.  Rating  Table  No.  13  dated 

27  January  1967.  Stages  may  differ  from  actual  recorded  readings 
because  of  changes  in  sites  or  ratings. 

2/  Duration  above  channel  capacity,  stage  7. A feet 
ZJ  Estimated 
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Storm  and  flood  of  March  196u.  The  occurrence  of  two  distinct 
storms  m March  produced  the  highest  known  flood  on  Whiteoak  Creek. 

The  first  storm  began  dur  :.ng  the  night  of  3 March  and  continued  with- 
out interruption  through  the  following  night.  Rainfall  amounts  over 
Whiteoak  Creek  Basin  averaged  over  four  inches  and  flood  flows  from 
this  storm  had  barely  begun  to  recede  when  on  8 March,  a second  and 
more  intense  storm  moved  over  the  basin.  During  the  next  50-hour 
period,  an  estimated  average  of  6.5  inches  of  rainfall  was  released 
over  the  basin.  Pipley,  Ohio,  located  near  the  center  of  the  storm, 
recorded  8.10  inches  during  the  50-hour  period.  Flood  flows  produced 
a crest  stage  of  14.64  feet  at  Georgetown  gage  with  a corresponding 
crest  flow  of  22,400  c.f.s.  The  volume  of  runoff  from  the  area  above 
the  Whiteoak  site  was  approximately  5.1  inches. 

Storm  and  flooa  of  May  1933.  The  flood  of  May  1933  is  the  second 
largest  flood  of  record  on  Whiteoak  Creek  near  Georgetown.  Precipita- 
tion occurred  daiiv  from  the  1st  to  the  Ibth  over  the  southern  portion 
of  Ohio.  Cincinnati  had  the  greates"  amount  in  any  24  consecutive 
nours,  4.77  inches  on  the  13th  and  14th.  This  storm  moved  from  the 
southwest  at  approximately  30  miles  per  hour  and  reached  Whiteoak  Creek 
Basin  on  the  13th.  The  maximum  stage  i^ecorded  at  Georgetown  was  20.87 
feet  (13.9  feet,  present  datum)  and  corresponded  to  a stream  discharge 
c:  20,500  cubic  feet  per  second,  as  estimated  by  the  United  States 
Geological  Survey.  The  volume  of  runoff  from  Whiteoak  Creek  watershed 
was  approximately  3.7  inches. 

Storm  and  flood  of  January  1937.  A series  of  abnormally  heavy  rains 
began  late  in  December  1936  and  continued  early  through  January  1937, 
with  climatic  intensities  in  the  period  January  20  to  25  centered 
largely  in  the  middle  and  lower  portions  of  the  Ohio  River  Valley, 
causing  floods  in  the  Ohio  and  mid -Mississippi  Valleys  that  were 
greater  than  any  previously  known.  On  the  Ohio  River  at  Cincinnati, 
Ohio,  the  flood  crest  was  about  four  feet  higher  than  the  1773  flood, 
the  highest  previously  reported.  Whiteoak  Creek  at  Georgetown  reached 
an  estimated  stage  of  11.30  feet  or.  the  22nd  of  January,  equal  to  a 
flow  of  13,300  c.f.s.  The  January  1937  flood  produced  four  distinct 
rises  from  the  14th  to  the  26th  of  January  which  were  above  flood  stage 
for  a total  of  5.54  days.  The  volume  of  runoff  from  the  Whiteoak  Creek 
watershed  was  approximately  9.92  inches  for  the  period  14-26  January 
1937.  Hydrographs  of  the  flood  of  January  1937  are  shown  on  Exhibit 

I V 14'8* 

Flood  probabilities  and  frequancies.  A study  of  the  probable 
t _ frequency  of  occurrence  of  floods  of  varying  magnitude  has  been  made 

for  Whiteoak  Creek  near  Georgetown.  The  record  of  the  station  demon- 
strates that  floods  may  occur  in  any  month  of  the  year.  The  frequency 
of  flooding  analysis  for  the  Georgetown  gage  was  developed  using 
procedures  outlined  in  "Statistical  Methods  in  Hydrology,"  by  beo  R. 
Beard,  dated  January  1962,  and  published  by  the  Chief  of  Engineers. 

The  analysis  was  based  on  stream  flow  records  at  Georgetown,  The 
estimated  frequencies  of  various  stages  and  discharges  for  Whiteoak 
Creek  near  Georgetown  are  given  in  Table  14-8.  The  frequency  of 
flooding  analysis  also  complies  with  instructions  contained  in 
, Water  Resources  Council  Bulletin  No.  15,  "A  Uniform  Technique 

for  Determ.:,:  • Flood  Flow  . Frequency 
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STAGE  AfID  DISCHARGE  FREQUENCIES 
WHITEOAK  CREEK  NEAR  GEORGETOWN,  OHIO 


Exceedence  interval, 
years 


Natural  flow, 

c , f . s . 


Natural  stage, 
feet  1/ 


100  26,800  16.3 

50  23,800  15.2 

30  21,600  14.3 

10  17,200  12.6 

5 15,100  11.9 

3 13,600  11.3 

1 10,000  10.2 


1/  U.S.3.S,  gage,  zero  a 569.21  feet  above  m.s.l. 

Ohio  River  frequency  of  flooding.  Frequency  curves  for  22 
locations  on  the  mam  stem  of  the  Ohio  River  for  both  natural  and 
modified  discharge  and  stage  are  presented  in  "Ohio  River  Comprehen- 
sive Survey  Report."  These  curves  were  used  as  a basis  for  the 
determination  of  benefits  along  the  j:  io  River.  Frequencies  for  a 
typical  reach  along  the  Ohio  River  are  presented  in  Table  14-9. 

The  natural  frequency  of  flooding  as  modified  by  projects  in  existence, 
under  construction,  and  in  the  advanced  planning  stage  was  further 
modified  by  Whiteoak  Reservoir  Project  at  each  downstream  damage 
center  on  the  Ohio  River,  Modified  frequency  stages  at  Cincinnati, 
Ohio,  for  Whiteoak  Reservoir  Project  are  listed  in  Table  14-9. 

TABLE  14-9 


STAGE  FREQUENCIES  FOR  OHIO  RIVER 
AT  CINCINNATI,  OHIO 


Exceedence 
interval 
(years ) 

Natural 
stage 
( feet ) 

Modified 
stage  1/ 
( feet) 

Natural  modified  by  Whiteoak 

Group  "A”  Reservoirs  and  Reservoir 
Whiteoak  Reservoir  reductions 

(feet)  (feet) 

100 

76.39 

69.58 

69.51 

.07 

50 

73.62 

66.28 

66.21 

.07 

20 

68.75 

61.58 

61.50 

.08 

10 

64.54 

57.70 

57.62 

.08 

5 

59.73 

53.52 

53.44 

.08 

2 

52.18 

47.16 

47.08 

.08 

1 

45.06 

41.85 

41.79 

.06 

1/  Natural 

as  modi 

fied  by 

Group  "A"  Reservoirs  (ex 

isting,  under 

construction  or  in  advanced  planning  status,  FY  65) 
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Standard  Project  Storm  and  Flood  for  Whiteoak  Dam  and  Reservoir  Project , 
The  purpose  and  scope  of  this  section  is  to  present  detailed  data  on 
the  hypothetical  storms  and  floods  critical  to  the  hydraulic  design 
of  a multiple  purpose  reservoir  considered  in  Whiteoak  Creek  Basin. 

The  Standard  Project  Storm  and  Flood  for  the  proposed  multiple-purpose 
project  in  the  Whiteoak  Creek  Basin  is  based  on  generalized  rainfall 
criteria  for  small  drainage  basins  east  of  105  degrees  longitude. 

Analysis  of  the  seasonal  variation  of  the  generalized  estimates  of 
rainfall  and  of  the  possible  snow  cover  over  the  basin  indicated  that 
a summer- type  storm  is  more  severe  than  a winter-type.  Therefore,  a 
summer-type  storm  was  adopted.  A review  of  summer-type  storms  indicates 
that  a minimum  infiltration  rate  of  0,05  inch  per  hour  may  be  experienced. 
This  value  was  adopted  in  determining  the  storm  rainfall  excess. 

Studies  of  stream-flow  records  in  Whiteoak  Creek  Basin  indicate  a base 
flow  of  approximately  one  c.f.s.  per  square  mile,  the  value  adopted  for 
the  present  study.  Seasonal  pool  elevation  826,0  was  assumed  at  the 
onset  of  the  flood.  Natural,  inflow,  and  outflow  hydrographs,  and 
reservoir  pool  elevations  are  shown  on  Exhibit  14-9.  Pertinent  data 
are  given  in  Table  14-10. 

TABLE  14-10 

STANDARD  PROJECT  STORM  AND  FLOOD 
WHITEOAK  RESERVOIR  PROJECT 

SUMMARY 

Drainage  area  in  square  miles  214.0 

Rainfall  in  inches  14.97 

Losses  in  inches  3.16 

Excess  in  inches  11.81 

Natural  peak  discharge,  c.f.s.  69,300 

Natural  peak  discharge,  c.f.s.  per  square  mile  324 

Regulated  peak  discharge,  c.f.s.  51,200 

Reduction  in  c.f.s.  18,100 

Flood  comparison: 

Max.  flood  of  record  (March  1964),  % S.P.F.  32.4 

Summer- type  design  flood,  % S.P.F,  38.8 

Spillway  Design  Flood  - summer-type  in  % of  S.P.F.  193.3 


Maximum  controlled  storm  and  flood  for  Whiteoak  Dam  and  Reservoir  Pr  > y; 
Allocatea  flood  control  storage  in  Whiteoak  Reservoir  Project  was  deter- 
mined by  a hydrologic  analysis  of  selected  representative  floods  and 
utilization  of  low,  medium  and  high  increments  of  storage.  Optimum  per- 
formance-cost efficiency  indicate  an  allocation  of  1*3,700  acre-feet  for 
seasonal  flood  control  storage  and  53,dOO  acre-feet  for  winter  flood 
control  storage.  Using  the  reservoir  capacity  which  could  be  provided  up 
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to  maximum  f lood -contro 1 pool,  the  Standard  Project  Flood,  which  would 
result  from  a summer -type  storm,  was  reduced  to  that  flood  which  could 
be  controlled  by  the  reservoir.  Pertinent  data  are  given  in  Table 
14-11. 


TABLE  14-11 

WHITEOAK  RESERVOIR  MAXIMUM  CONTROLLED 
STORM  AND  FLOOD  SUMMARY 


Drainage  area,  square  miles  214.0 
Rainfall,  inches  6.95 
Losses,  inches  2.48 
Excess,  inches  4.47 
Natural  peak  discharge,  c.f.s.  26,890 
Natural  peak  discharge,  c.f.s.  per  square  mile  125.7 
Regulated  peak  discharge,  c.f.s.  4,600 
Reduction,  c.f.s.  22,290 


Spillway  Design  Storm  and  Flood.  The  spillway  design  storm  and 
flood  estimates  were  prepared  in  accordance  with  EM  1110-2-1405. 
Hydrometeorological  Report  No.  33,  prepared  by  the  United  States 
Weather  Bureau,  dated  April  1956,  presents  estimates  of  the  seasonal 
variation  of  the  probable  maximum  precipitation  east  of  the  105th 
meridian  for  areas  up  to  1,000  square  miles  and  durations  up  to 
48  hours.  Spillway  design  flood  inflow  hydrographs  were  constructs _ 
which  represent  the  critical  volume  and  concentration  of  runoff  into 
the  reservoir  under  the  most  extreme  conditions  considered  reasonably 
possible. 

Probable  Maximum  Precipitation.  Hydrometeorological  Report  No.  33 
presents  estimates  of  probable  maximum  rainfall  values  for  a sufficient 
number  of  areas  and  durations  to  permit  interpolation  of  estimates 
applicable  to  areas  up  to  1,000  square  miles.  The  probable  maximum 
precipitation  represents  the  critical  depth-duration-area  rainfall 
relations  for  a particular  area  during  various  seasons  of  the  year 
that  would  result  if  conditions  during  an  actual  storm  in  the  region 
were  increased  to  represent  the  most  critical  conditions  that  are 
considered  probable  of  occurrence.  Analysis  of  the  seasonal  variation 
of  the  maximum  probable  rainfall  and  of  the  possible  snow  cover  over 
the  basins  indicate  that  the  svmmer-type  storms  are  more  severe  than 
the  winter-type  storms.  The  24-hour  rainfall  values  were  arranged 
in  the  most  critical  order  and  the  6-hour  values  within  each  24-hour 
period  were  further  arranged  in  the  most  critical  order.  There  is 
no  implied  isohyetal  pattern.  Rainfall  values  obtained  from  HMS 
Report  No.  33  were  reduced  by  10,95  percent  in  accordance  with  criteria 
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presented  in  Lngineer  Circular  No.  1110-2-27,  dated  1 August  1966.  The 
average  rainfall  values  over  the  watershed  above  the  flood-control  dam 
are  shown  in  Table  14-12. 


TABLE  14-12 

PROBABLE  MAXIMUM  PRECIPITATION  AND  RUNOFF 
WHITEOAK  RESERVOIR  PROJECT 


Six-hour 
period  No. 

Rainfall , 
inches 

Losses , 
inches 

Rainfall  excess, 
inches  (R^.) 

Duration  of 

R in  hours 
e 

1 

.53 

.53 

0 

0 

2 

.53 

.53 

0 

0 

3 

.55 

.30 

.25 

6 

4 

.65 

.30 

.35 

12 

5 

1.44 

.30 

1.14 

18 

6 

3.62 

.30 

3.32 

24 

7 

16.15 

.30 

15.85 

30 

8 

1.01 

.30 

.71 

36 

'Ratals 

24.46 

2.86 

21.62 

Runoff  factor  = 88.3%  Infiltration  rate  = 0,05  inches  per  hour 

Unit  Hydrograph  Development  for  Spillway  Design  Flood.  The  forma- 
tion  of  a long  reservoir  in  a natural  drainage  basin  may materially 
alter  the  regimen  of  flood  runoff  by  synchronizing  high  rates  of  run- 
off originating  above  the  head  of  the  reservoir  with  maximum  flew 
rates  from  areas  contributing  laterally  to  the  reservoir.  The  time 
required  for  flood  waves  to  traverse  the  natural  channel  within  the 
limits  of  the  proposed  reservoir  is  several  hours.  The  time  required 
for  inflow  into  the  upper  end  of  the  full  reservoir  to  become  effective 
at  the  point  of  reservoir  outflow  ranges  from  practically  zero  to  about 
one  hour.  For  the  purpose  of  this  report,  zero  time  of  travel  is  as- 
sumed in  all  cases.  The  critical  rate  of  inflow  into  a full  reservoir 
during  the  spillway  design  storm  was  estimated  for  the  proposed  project 
by  dividing  the  drainage  area  contributing  to  the  full  reservoir  into 
three  sub-areas;  namely  (1)  principal  tributaries  (2)  minor  sub-areas 
imnediately  adjacent  to  the  reservoir,  and  (3)  the  reservoir  surface. 
Unit  hydrographs  were  derived  for  the  respective  sub-areas  using  such 
hydrologic  data  as  was  available,  supplemented  by  snythetic  unit 
hydrograph  computations.  The  rate  of  runoff  from  the  reservoir  surface 
was  taken  as  equal  to  the  rate  of  rainfall.  Exhibit  14-10  shows  the 
unit  hydrographs  used  in  developing  spillway  design  flood  criteria  for 
the  project. 

Hypothetical  Hydrographs  of  Runoff  from  Spillway  Design  Storm. 
Hydrographs  were  prepared  for  a provisional  spillway  design  ^lood, 


111-14-44 


SCHARGE  IKl  THOUSANDS  OF  C UBIC  i FEE  T PE R SECOND 


HYDROGRAPH  TABUL 


time 

i N 

HOURS 


DlSCHARSE 

DESIGNATE 


INSTANJTANEQIJ 
AT  T t M ' 


3066  4920  7050  427 

6300  767  9 7569  628 

5046  4020  2834  756 


BEGINNING  OF  R, 

DAM_  _SJTE_  UNDER 


j IN  HOURS  P 
HYDROGRAPHI 


INFALJL  EXOESS 


NATUBAL.  CpilDITiQfiS 


DEPARTMENT  OF  THE  ARMY 


fbecedis/6 


/V<?T 


i 


corresponding  to  the  spillway  design  storm  rainfall-excess  quantities 
as  follows:  (1)  the  runoff  from  the  area  above  the  dam  site  under 

natural  river  conditions,  and  (2)  the  runoff  into  a full  reservoir, 
reflecting  the  effect  of  the  reservoir  in  modifying  the  regimen  of 
runoff.  Inflow  hydrographs  were  also  prepared  representing  greater 
configuration  of  runoff  but  having  the  same  volume  as  the  provisional 
spillway  design  flood  inflow  hydrograph,  Exhibit  14-11  shows  the 
various  hydrographs  of  runoff  from  the  spillway  design  storm  and  the 
spillway  design  flood  inflow  hvdrograph  proposed  for  adoption  for  the 
reservoir . 

Adopted  lpl.;  I way  Capacity.  The  spillway  capacity  is  based  on  a 
spillway  design  flood  inflow  hydrograph  which  is  assumed  to  reflect 
all  factors  of  safety  necessary  to  assure  a safe  estimate  of  the 
maximum  reservoir  level  that  would  result  from  the  adopted  size  and 
type  of  spillway  and  the  proposed  method  of  operation.  The  maximum 
reservoir  inflow  for  the  adopted  spillway  design  flood  is  165,000 
cubic  feet  per  second.  The  maximum  spillway  discharge  resulting  from 
this  flood  was  149,900  cubic  feet  per  second.  The  initial  reservoir 
level  was  assumed  to  be  at  maximum  flood-control  level  at  the  onset 
of  the  spillway  design  flood. 

Unit  Hydrographs. Unit  hydrographs  were  derived  for  Whiteoak  Creek 
near  Georgetown  by  the  most  direct  method  of  analysis  of  records  of 
runoff  resulting  from  a storm  which  produced  reasonably  uniform 
rainfall-excess  rates.  Exhibit  14-12  shows  the  storm  analyzed  and 
Exhibit  14-13  is  a tabulation  of  the  unit  hydrograph  ordinates, 
Synthetic  unit  hydrographs  were  constructed  as  required  and  these 
served  as  a substitute  for  derivations  from  hydrologic  records. 

Area  and  Capacity  Curves.  The  areas  for  various  elevations  of 
Whiteoak  Heservoir  were  determined  from  United  States  Geological 
Survey  topographic  maps  with  a scale  of  1:21,000  ana  contour  intervals 
of  5-«  10- . or  20-feet,  depending  upon  the  topography.  Areas  at  other 
elevations  were  interpolated  in  order  to  compute  capacities  for  the 
derivation  of  the  area-capacity  curves  shown  on  Exhibit  14-14. 

Heservoir  pools.  Data  on  the  reservoir  pools  are  shown  in 
Table  14-13. 

t Ian  of  Heservoir  Regulation.  Any  reservoir  or  group  of  reser- 
voirs in  Whiteoak  Creex  basin  must  be  considered  as  part  of  an 
integrated  reservoir  system  in  the  Ohio  River  basin.  Since  Whiteoak 
Reservoir  Project  is  to  be  included  as  part  of  a larger  system,  the 
metnou  of  reservoir  regulation  must  De  correlated  with  the  operation 
of  other  reservoirs  in  tne  system  for  the  purpose  of  obtaining  optimum 
performance  from  tne  entire  system.  Consistent  with  the  foregoing 
statement,  a plan  of  reservoir  regulation  has  been  established  for 
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Whiteoak  Reservoir  which  provides  a reliable  index  of  the  benefits 
resulting  from  the  operation  of  existing  projects  in  conjunction  with 
proposed  projects.  In  addition  to  overall  system  requirements,  full 
consideration  has  been  given  to  local  requirements  immediate . v alow 
the  project.  The  adopted  plan  of  reservoir  operation  is  based  n t !•*> 
assumption  that  an  adequate  flood  forecasting  and  warning  syste; 
would  be  in  t1 ion  at  all  times.  The  single  reservoir  project 

proposed  in  White  >ak  • reek  Basin  is  for  flood  control,  water  supply, 
water  qualitv  control,  fish  and  wildlife  enhancement,  general  recrea- 
tion and  economic  expansion. 


TABLE  14-13 

WHITEOAK  DAM  AND  RESERVOIR  PROJECT 
RESERVOIR  POOL  DATA 


Surface 

Incremental 

Cap 

acity 

iae*  it* 

elevation , 

acre- 

feel 

inenes 

Are  9 

Pool 

feet,  m.s.l. 

net 

Accum, 

net 

accum 

9 act 

.nimum 

786 

3,500 

9,500 

0.8 

0.8 

3 2 0 « 

Wrnt er 

614 

14,300 

24,400 

1.3 

2 | 

741 

seasonal 

826 

10,100 

34,500 

0.9 

3.0 

3 31 

Flood  Cent 

rol 

Seasonal 

360 

43,700 

78,200 

3.8 

6.8 

1,764  11..’ 

Winter 

860 

53,800 

78,200 

4,7 

6.3 

1, 

lotai. 

860 

78,200 

78,200 

6,8 

6.8 

1,704 

wee  page  j \ for  storages  allocated  to  water 

supply  and 

water  qualit. 

Flood. 

control  operation 

would  be 

pr im&r iiy 

for  the 

Ohio  Hivei  wi  ,11 

reservoir  releases  being  limited  to  the  Whiteoak  Creek  downs l rear,  cij i- 
city  of  Ut-00  c.f.s.  The  gates  would  be  dlosed  and  all.  reservoir  in'.  ow 
stored  for  Ohio  River  control  3b  hours  before  a predicted  crest  stage  of 
50.0  feet  \elevation  4yj.O)  on  the  lower  gage  at  Captain  Anthony  Mej.ua ui 
liocks  and  Dam.  The  gates  would  remain  closed  until  tne  Ohio  River  a . 
Meldahl  had  crested,  fallen  one  foot  and  further  recession  was  indicated 
as  determined  by  ELSA  forecasts.  At  the  end  of  the  regulation  per  ted , 
reservoir  releases  would  gradually  be  increased  by  1,000  c.f.s.  uc.v  t 
ments  up  to  channel  capacity  of  4,b00  c.f.s  and  maintained  at  tuat  > nt.e 
until  flood  storage  is  released  or  until  Ohio  River  flood  conditions 
require  further  reservoir  operation. 

Determination  of  storage  yield  relationanips  is  one  of  the  lusi 
technical  activities  associated  with  the  study  of  low  flow  regurnti'-n 
in  multipie  purpose  reservoir  projects.  Since  Whiteoak  Reservoir  i»  .11 
this  category,  it  was  necessary  to  determine  required  storages  for 
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each  use  and  develop  a plan  of  low  flow  regulation  to  satisfy  each 
need.  Successive  trials  of  detailed  sequential  routings  were  run 
through  the  proposed  reservoir  using  43  years  of  historical  stream  flow 
records.  The  adopted  plan  of  low  flow  regulation  and  the  corres- 
ponding required  storages  proved  sufficient  to  satisfy  demands  for  the 
year  2075  for  water  supply,  minimum  release,  recreation  and  water 
quality  control.  The  minimum  release  would  be  provided  100  percent 
of  the  time  and,  based  on  priority  of  use,  is  combined  with  water 
supply  for  the  purpose  of  allocation  of  storage.  This  release  would 
provide  for  a portion  of  the  water  quality  control  needs  and  would 
provide  a sustained  flow  for  downstream  iishery  purposes  and  other 
aesthetic  and  riparian  considerations.  The  combined  storage  allocated 
to  water  supply  and  minimum  release  was  suballocated  in  proportion  to 
the  flows  provided  for  each  purpose.  Required  storage  increments  and 
priority  of  allocation  for  each  water  demand  for  the  year  2075  are 
as  follows : 

Minimum  release  2,450  acre-feet 

Water  supply  12,450  acre- feet 

Subtotal,  year  around  storage  14,900  acre-feet 

Water  quality  control  3,700  acre-feet 

Recreation  6,357  acre-feet 

Total  combined  purposes  24,957  acre-feet 

The  adopted  low  flow  rules  of  operation  are  shown  on  Exhibit  14-15. 

This  adopted  schedule  should  be  considered  only  as  a guide  in  th~ 
design  stage  of  development  since  future  refined  rules  are  usual^> 
necessary,  based  on  a more  detailed  study  and  on  actual  operatic 
experience  gained  at  similar  existing  projects. 

Effects  of  Reservoir  Regulation.  The  proposed  plan  of  flood 
control  regulation  for  Whiteoak  Reservoir  was  tested  by  application 
to  (1)  major  floods  of  record  in  Whiteoak  Creek  Basin  (2)  twelve 
representative  Ohio  River  floods,  and  (3)  the  standard  project  flood 
for  the  reservoir.  Reservoir  reductions  were  determined  and  routed 
to  selected  downstream  Ohio  River  damage  centers  to  determine 
benefits  attributed  to  Whiteoak  Reservoir,  The  effective  peak 
reductions  at  Cincinnati,  Ohio,  due  to  operation  of  Whiteoak 
Reservoir  are  presented  in  Table  14-14.  Operational  hydrographs 
at  the  dam  site  for  the  flood  of  January  1937  and  the  Standard 
Project  Flood  are  shown  on  Exhibits  14-8  and  14-9,  respectively. 


III-14-57 


TAbLE  14-14 


EFFECTIVE  REDUCTIONS  AT  CINCINNATI,  OHIO 
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cased  on  43  years  of  stream  flow  records,  storage  allocated  for 
water  supply  (12,450  acre-feet)  and  minimum  releases  (2,4-0  acre-feet) 
will  be -sufficient  to  satisfy  demands  100  percent  of  the  time. 

Storage  allocated  for  water  quality  control  (3,700  acre-'eet)  wij.1 
be  sufficient  to  satisfy  year  2075  demands  during  drought  conditions 
having  a recurrence  interval  of  ten  years.  During  drought  conditions 
having  a greater  recurrence  interval  than  ten  years,  some  amount  .ess 
than  the  desired  water  quality  control  demand  would  be  provided  in 
accordance  with  a regulation  schedule. 

Reservoir  regulation  for  water  supply,  minimum  releases  and  water 
quality  control  would  result  in  drawdown  of  the  seasona*  pool  from 
elevation  826.0.  Extreme  drawdown  of  the  seasonal  pool  would  tend 
to  affect  recreation  development  and  usage  during  the  prime-demand 
recreation  months  of  June,  July,  and  August.  Drawdown-frequency 
curves  were  computed  for  each  recreation  month  based  on  water  demands 
for  the  years  2020  and  2075,  At  elevation  826,  the  pool  surface  area 
covers  931  acres.  A drawdown  of  two  feet  decreases  tne  surface  area 
to  900  acres,  five  feet  to  854  acres,  ten  feet  to  774  acres  and  15 
feet  to  694  acres.  Table  14-15  presents  frequency  of  drawdown  values 
expected  to  occur  for  Whiteoak  Reservoir  during  the  months  of  June, 
July  and  August,  The  seasonal  pool  will  not  be  drawn  down  until 
the  15th  of  November,  except  for  water  quality  releases.  This  will 
have  minimal  effect  on  the  goosery  and  occurs  after  tne  primer  recre- 
ation season  is  over.  The  drawdown  will  have  little  adverse  effect 
on  the  goosery  or  recreation  until  the  year  2020. 
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PROVIDE  25.4  C.F.S.  FOR  WATER  SUPPLY  PLUS  RELEASES,  INCLUDING  THE 
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U.S.G.S.  GAGE  AT  GEORGETOWN,  OHIO. 


3 IO  13  20  23 

JANUARY 


3 IO  13  20  23 
FEBRUARY 


3 IO  15  20  25 
JUNE 


I l 


DEPARTMENT  OF  THE  ARMY 


JULY 


JUNE 

3 lO  15  20  25 


AUGUST 

5 lO  15  20  25 


fi'u'-fc  tuftvE: 


ELEVATION  - 7 


MCNI.MUM  POOl 


5 lO  15  20  25 
JUNE 


5 lO  15  20  25 
JULY 


OCTOBER  NOVEMBER  DECEMBER 

5 lO  15  20  25  5 lO  13  20  25  5 lO  1520  25 


.L  TIMES 

RULE  CURVE  , 

MINIMUM  RELEASE. 

*ER  LIMITING  RULE  CURVE, 
,SES,  INCLUDING  THE 
OF  14.3  C.F.S.  AT 


COMPREHENSIVE  PLAN  OF  DEVELOPMENT 
FOR 

WATER  RESOURCES  IN  THE  APPALACHIAN  REOION 

WHITEOAK  DAM  AND  RESERVOIR 

ANNUAL  OPERATION  CURVE 
YEAR  2075  CONDITIONS 


AS  SHOWN 

Appr*v*4: 

Till*: 

P*t*:  JAN  IH 


5 lO  15  20  25 
AUGUST 


lO  15  20  25  5 lO  15  20  25  5 IO  15  20  25  5 lO  15  20  25 

SEPTEMBER  OCTOBER  NOVEMBER  DECEMBER 


III-I4-59 


EXHIBIT  |4-  15 


V, 


A/  & T 

fcrpe  ~ frl/nec/ 


TABLE  14-15 

WHITEOAK  RESERVOIR  PROJECT 
FREQUENCY  OF  DRAWDOWN 
AT  END  OF  MONTH 


WATER  DEMANDS  FOR  YEAR  2020 


Exceedence  interval 

Reservoir  dra 

"’own  in  feet 

for  month  of: 

In  Years 

June 

July 

August 

1 

0 

0 

0 

2 

.1 

.2 

.2 

5 

.6 

1.0 

1.6 

10 

2.0 

2.6 

3.7 

20 

4.4 

4.3 

6.3 

WATER 

DEMANDS  FOR  YEAR  2075 

Exceedence  interval 

Reservoir  drawdown  in  feet 

for  month  of: 

In  Years 

June 

July 

August 

1 

0 

0 

0 

2 

.1 

.2 

1.4 

5 

2.6 

3.5 

5.3 

10 

5.4 

6.8 

9.0 

20 

8.6 

10.5 

13.0 

Note:  Computations 

were  based  on 

mean  raonthly 

flows 

Hydrologic  Basis  for  Real  Estate 

Acquisition. 

Proposed  criteria 

for  acquisition  of  flowage  rights  in 

the  reservoir 

area  will  be 

based  on  a guide  taking  line  at  elevation  6S5  (five  feet  above 
flood-control  pool)  or  a line  300  feet  norizontally  from  the  top 
of  the  flood-control  contour,  whichever  is  greater.  This  criteria 
would  conform  with  current  real,  estate  acquisition  policy  as 
outlined  in  EM  405-2-150.  Since  there  are  no  major  development 
upstream  from  the  dam  site,  backwater  studies  are  not  considered 
necessary  to  establish  real  estate  taking  line. 

Hydraulic  Design  of  Reservoir.  The  hydraulic  design  studi  for 
the  project  included  the  determination  of  sizes  of  spillway  anc 
outlet  works  and  elevations  for  the  proposed  multiple  purpose 
reservoir.  The  hydraulic  investigations  conform  to  the  usual  pro- 
cedures for  structures  of  this  type  and  were  supplemented  by  data 
contained  in  Engineering  Manuals,  Hydraulic  Design  Criteria,  and 
results  of  model  and  prototype  studies  for  similar  structures. 
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Project  Design.  Various  types  and  aizsa  of  spillways  and  outlat 
works  war*  inveatigatat:  be  fora  selection  of  ths  final  design,  Tha 
tunnel  siza  was  based  on  diversion  requirements  during  construction  oi 
tha  projact.  Tha  outlat  tunnal  and  control  strocturas  will  .a  used 
pass  flows  during  construction  of  tha  dan  and  for  tha  ralsaas  of 
impounded  waier  after  completion  of  the  project.  In  addition  to  th« 
permanent  ir2at  conduits  discharging  into  the  tunnal,  it  is  proposed 
to  install  a tt.^  u y passage  in  tha  intaka  structure  ro  ii  oviCa 
sufficient  waterway  cp«rj\g  d .ring  diversion.  After  diver  * .on,  u.a 
opening  will  oa  plugged  with  concrete  and  all  releases  will  than  be 
controlled  by  tha  service  gates  or  low- flow  tat*  valve.  Part. cent 
data  relative  to  tha  hydraulic  dasign  of  the  spiliwc  >• 

Tabla  lw-lb  and  data  on  tha  outlat  works  and  sci-.i-.g  . c.-e 
prasantad  in  Table  14-17. 


TABLE  14-16 

SPILLWAY  DATA  AND  TOP  OF  DAM 


Spiilwav  .rest  elevation,  fast,  m.s.l.  660 
Type  of  spillway  Broad-created 
Length  in  fs>*t  £00 
Maximum  pool  elevation,  faet,  ir.s.l,  £8l 
Head  on  crest  in  faet  21 
Peak  Inflow  of  spillway  design  flood,  c.f.s.  165,000 
Peak  outflow  of  spillway  dasign  flood,  c.f.s.  149,^00 
Fraibesrd  in  fast  5 
Top  jf  Urn  elevation,  feet,  m.s.l.  886 


TABLE  14-17 


OUTLET  WORKS  AND  STILLING  BASIN  DATA 


Tunnal  size,  diameter  in  feet 
Regulating  gates,  number  and  size 
Low  flow  sluice,  inches 
Maximum  outlet  capacity,  c.f.s. 

Stilling  basin  design  discharge,  c.f.a. 

Width  of  stilling  basin,  feat 

Length  of  curved  apron,  feet 

Length  of  horizontal  basin,  feat 

Invert  elevation  of  stilling  basin,  fast,  m.s.l. 

Top  of  training  wall,  feat,  m.s.l. 


14  (circular) 
2 - 5'8"  x lO'-O" 


30 

3,300* 

8,000 

46 

95 

75 

673 

703 


*Aftar  complation  of  project  with  pool  at  spillway  leval 
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10.  GEOLOGIC 


Regional  Geology.  The  Whiteoak  Creek  Basin  is  located  on  the 
glaciated  uplanus  of  the  Lexington  Peneplain  and  the  area  is  within 
the  boundaries  of  glacial  drift  deposited  by  the  Illinoian  ice  sheet. 
The  drainage  from  the  Lexington  plain  section  in  Ohio  is  to  the  south 
toward  the  Ohio  River  along  parallel  valleys  of  post  glacial  origin. 

The  tributaries  are  deeply  incised  into  bedrock  with  thin  accumula- 
tions of  alluvium  covering  the  valley  bottoms.  Glacial  deposits 
consisting  mostly  of  till  cover  the  flat  upland  plains  of  the  area. 

The  glacial  deposits  are  usually  thin  except  where  preglacial  valleys 
have  been  filled.  Occasional  deposits  of  residual  clay  have  been 
found  between  the  till  and  bedrock  and  a few  wells  have  penetrated  a 
"black  mucky  clay,"  considered  to  be  preglacial  soil,  a few  feet 
above  bedrock.  Sections  of  the  till  sheet,  exposed  in  numerous  road 
cuts,  are  normally  gray  but  become  brown  or  red -brown  near  the 
surface  as  a result  of  leaching  and  weathering.  The  gravel  in  the 
till  is  decomposed  except  for  the  most  resistant  pebbles.  No  deposits 
of  sand  and  gravel  were  evident  in  the  basin. 

The  rock  in  the  Whiteoak  Creek  Basin  was  deposited  during  late 
Ordovician  times  on  a fairly  stable  shallow  marine  shelf.  The  bedrock 
in  descending  geologic  order  consists  of  shales  and  thin  bedded 
limestones  of  the  Richmond,  Maysville  and  Eder  groups  of  the  Cin- 
cinnatian series.  These  groups  are  generally  differentiated  on  both 
a lithologic  and  faunal  basis. 

Structurally,  the  Whiteoak  Creek  Basin  lies  on  the  east  flank 
of  the  Cincinnati  Arch,  a regional  feature  of  great  magnitude.  The 
arch  is  a broad  uplifted  structure  which  courses  western  Ohio,  through 
parts  of  Kentucky  and  into  Tennessee,  The  rock  strata  in  the  Whiteoak 
Basin  dip  at  low  angles  toward  the  east,  interrupted  only  by  minor 
anticlines  and  synclines.  The  Cincinnatian  series  are  also  known 
for  their  many  minor  sedimentary  structures,  including  cross-bedding, 
sole  markings,  ripple  marks,  channels,  conglomerates  and  penecontempor- 
aneous  slides  of  fairly  wide  magnitude. 

Site  and  Reservoir  Geology,  The  Whiteoak  Dam  and  Reservoir 
Project  would  be  located  in  Brown  County,  Ohio,  less  than  one  mile 
upstream  from  Georgetown,  Ohio,  approximately  2,000  feet  north  of 
the  bridge  on  Ohio  State  Route  125  which  crosses  Whiteoak  Creek. 

The  elevation  of  Whiteoak  Creek  is  about  700  feet  above  mean  sea 
level  at  the  site  with  the  surrounding  plains  attaining  an  elevation 
of  250  to  300  feet  higher. 


Whiteoak  Creek  flows  throughout  most  of  its  length  over  the 
Richmond  and  Maysville  rocks.  The  Maysville  group  is  present  at  the 
dam  site  and  is  the  foundation  rock  for  the  pertinent  structures.  The 
Maysville  group  consists  of  alternating  beds  of  shale  and  limestone 
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and  for  the  group  as  a whole  the  shale  predominates  over  the  limestone 
in  bulk.  The  limestones  are  bluish  gray  to  buff  in  color  and  are  well 
crystallized.  The  layers  range  from  one  inch  to  one  foot  in  thick- 
ness but  measure  usually  between  two  and  six  inches.  The  shale  layers 
are  blue-gray  in  color  and  calcareous  in  composition.  Both  shale  and 
limestone  are  very  fossiliferous . The  total  thickness  of  this  group 
is  approximately  175  feet. 

The  major  joints  at  the  dam  site  strike  North  20°  Last  and  North 
80°  West.  The  joints  are  essentially  vertical  and  spaced  two  feet  to 
six  feet  apart  in  the  thicker  limestone  strata.  In  the  thin  limestone 
strata,  the  joint  spacing  is  much  closer.  The  joints  are  moderately 
open  on  outcrops  but  close  up  with  depth.  In  the  streambed  and  on 
outcrop  where  the  rock  is  exposed  to  weathering,  the  rock  readily 
breaks  along  the  joint  planes  into  blocks  of  varying  size.  The  average 
dip  of  the  rocks  in  the  area  of  the  site  is  approximately  2°  toward 
the  east  with  minor  north  and  south  trending  undulations,  Because  of 
the  predominance  of  shale  in  the  Maysville  group  and  the  thin  bedded 
characteristics  of  the  limestones,  it  is  unlikely  that  solution  activity 
is  present  and  none  was  evident  in  the  reservoir  area. 

The  shale  content  of  the  Maysville  and  Richmond  groups  also 
precludes  their  development  in  the  reservoir  area  for  use  as  quality 
construction  materials.  There  is,  however,  limited  development  of 
these  materials  for  agricultural  lime  and  crushed  stone  for  county 
and  township  road  construction,  The  bedrock  in  the  reservoir  area 
is  not  productive  of  oil,  gas  and  other  minerals  of  value. 

Subsurface  investigations.  Subsurface  investigations  included 
NX-size  rock  core  drilling  and  auger  sampling  of  overburden.  A geology 
and  soils  legend  is  shown  on  Exhibit  14-16.  Six  NX-size  core  borings 
were  drilled  during  investigation  of  the  dam  site,  spillway  and  tunnel 
at  locations  shown  on  Exhibit  14-17.  The  borings  were  located  on  the 
basis  of  the  design  layout  proposed  at  that  time.  Subsequent  re- 
formulation of  the  project  resulted  in  a change  in  the  locations  of 
the  spillway  and  outlet  tunnel.  A detailed  geologic  classification 
was  made  and  graphic  logs  of  the  borings  are  shown  on  Exhibit  14-18. 

The  holes  were  not  pressure  tested. 

Eleven  auger  borings  at  locations  shown  on  Exhibit  14-19  were 
drilled  during  investigations  for  impervious  borrow  material.  Samples 
were  obtained  at  maximum  intervals  of  five  feet  or  at  every  change  in 
materials  from  borings  A62-1  through  A62-6  and  A62-11.  Composite  bag 
samples  were  taken  from  borings  A62-1  through  A62-11,  In  addition, 
jar  samples  of  the  overburden  materials  were  taken  from  borings  C62-3, 
C62-4 , C62-5  and  C62-6,  All  overburden  samples  from  the  above  borings 
were  shipped  to  the  Ohio  River  Division  Laboratories  for  routine 
identification  and  classification  tests.  Test  results  are  shown  on 
graphic  logs  Exhibit  14-18  and  gradation  curves  Exhibit  14-20. 
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EXHIBIT  14-20 
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GRADATION  CURVES 


*C  A L I 

AS  SHOWN 


Foundation  conditions.  Three  NX-size  core  borings  were  drilled 
along  the  axis  of  the  proposed  dam  in  October  and  November  1962. 

These  borings,  C62-1,  C62-4  and  C62-5,  were  drilled  to  determine  the 
character  of  the  foundation  and  abutment  rocks  and  character  and 
thickness  of  overburden  materials  in  the  valley  bottom.  Slight 
weathering  in  the  abutments  ranges  to  depths  in  excess  of  35  feet, 
some  shale  layers  being  weathered  to  soft  clay  seams.  The  shale  also 
has  air  slaking  properties.  Boring  C62-5,  drilled  in  the  valley 
bottom,  indicates  that  the  overburden  is  about  seven  feet  thick  and 
is  composed  of  silty  to  sandy  clays  with  a silty  sand  layer  at  an 
approximate  depth  of  3.5  to  4.0  feet.  In  the  foundation  this  boring 
penetrated  approximately  seven  feet  of  soft,  gray,  fissile  weathered 
shale  at  a shallow  depth  in  the  flood  plain.  Overburden  and  weathered 
rock  will  be  removed  below  the  dam  embankment  and  a double  line  grout 
curtain  will  be  effected  below  the  impervious  zone.  The  depth  of 
the  grout  curtain  will  be  determined  after  future  foundation  explora- 
tions. Exhibit  14-21  shows  a geologic  section  along  the  axis  of  dam. 

Boring  C62-2  was  drilled  at  the  original  spillway  site  proposed 
for  investigation.  At  the  location  of  this  boring,  the  depth  of 
weathering  extended  approximately  five  feet  below  top  of  rock.  Auger 
borings  A62-7,  A62-8,  A62-9  and  A62-10  were  drilled  near  the  former 
spillway  area.  The  present  spillway  scheme  is  located  in  a natural 
ridgeline  saddle  about  700  feet  west  of  the  original  spillway  site. 

The  spillway  would  be  uncontrolled  with  a broad-crested  weir  at 
elevation  860.  It  is  believed,  in  the  scope  of  this  report,  that 
the  materials  to  be  encountered  in  the  presently  proposed  spillway 
would  be  similar  to  that  of  boring  C62-1  which  is  located  approximately 
1,000  feet  east  of  the  new  alignment.  Based  on  the  general  dip  of 
the  strata  at  the  site,  the  projected  strata  from  boring  C62-1  to 
the  proposed  spillway  appears  to  be  approximately  25  feet  higher  in 
elevation.  This  projection  infers  that  the  spillway  channel  would 
be  founded  within  an  horizon  existing  of  thin  interbedded  clay  shale 
and  limestone  (approximately  60%  shale). 

Borings  C62-1,  C62-3  and  C62-6  were  drilled  along  the  center 
line  of  the  earlier  tunnel  alignment.  The  tunnel  will  be  driven 
through  a moderately  hard  shale  containing  thin  hard  limestone  layers. 
The  rock  is  closely  jointed  and  the  shale  appears  to  have  air  slaking 
properties.  Roof  support  within  the  tunnel  will  be  provided  by 
structural  steel  ribs.  Seepage  along  the  tunnel  bore  will  be  reduced 
by  a three-ring  grout  collar  at  the  approximate  intersection  of  the 
center  line  of  the  dam  and  tunnel.  A geologic  section  along  the 
center  line  of  the  presently  proposed  tunnel  alignment  is  included 
as  Exhibit  14-22. 

Source  of  Construction  Materials.  The  bedrock  at  the  dam  site 
and  in  the  reservoir  area  consists  of  soft  to  moderately  hard  shale 
with  thin  bedded  limestone.  The  shale  air-slakes  fairly  readily  in 
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the  recovered  cores  and  it  is  believed  unsuitable  for  use  as  rock 
embankment  material.  Because  of  this,  an  earth  dam  incorporating 
a random  zone  is  considered  feasible  for  this  project. 


Approximately  4,150,000  cubic  yards  of  impervious  material  and 

299.000  cubic  yards  of  random  material  are  needed  for  the  construction 
of  the  dam.  Two  areas  located  directly  upstream,  existing  as  terraces, 
have  been  drilled  and  sampled.  It  is  estimated  that  approximately 
2,000,000  cubic  yards  of  impervious  material  are  available  in  these 
two  borrow  areas.  See  exhibit  14-19  for  the  locations  of  auger  borings 
in  these  borrow  areas.  Samples  from  these  borings  as  well  as  samples 
of  overburden  from  the  core  borings  were  logged  and  tested  by  Ohio 
River  Division  Laboratories.  Laboratory  test  results  of  jar  samples 
from  borings  A62-1,  A62-2,  A62-5  and  A62-11  indicate  that  the  natural 
moisture  contents  were  equal  to  or  exceeded  the  plastic  limit  for  these 
materials.  The  need  for  further  investigation  and  observations  of 
these  proposed  borrow  areas  is  apparent,  A geologic  reconnaissance 

of  the  road  cuts  and  fills  in  the  uplands  adjacent  to  the  dam  site 
and  logs  of  borings  drilled  in  the  area  by  other  agencies  revealed 
that  earth  embankment  materials  are  available  from  the  glacial  till 
overburden. 

Approximately  72,500  cubic  yards  of  riprap  and  approximately 

19.000  cubic  yards  of  concrete  are  needed  for  the  dam  and  appurtenant 
structures.  The  bedrock  in  the  area  of  the  proposed  tfhiteoak  Dam  and 
Reservoir  shows  little  promise  as  a source  of  concrete  aggregates  or 
riprap  because  of  the  shale  content  and  thin  bedded  characteristics 
of  the  limestone.  The  nearest  commercial  producers  of  quality  aggre- 
gates and  riprap  are  located  at  Hillsboro  and  Peebles,  Ohio,  about 

40  miles  by  highway  from  the  dam  site. 

11.  STRUCTURAL 

The  site  plan  and  structural  features  of  the  dam  and  appurtenant 
works  are  shown  on  Exhibits  14-23  and  14-24,  respectively.  The  dam 
would  be  essentially  a homogeneous  section  of  rolled  impervious  earth, 
except  that  a random  zone  has  been  provided  adjacent  to  the  downstream 
slope  to  accommodate  the  spillway  excavation.  Ample  quantities  of 
compact ible,  impervious  embankment  material  are  available  in  four 
nearby  and  conveniently  located  borrow  areas.  Seepage  through  the 
embankment  would  be  intercepted  by  an  inclined  drain  separating  the 
two  embankment  zones.  A horizontal  drainage  blanket  connects  the 
inclined  drain  with  the  downstream  toe,  A positive  seepage  cutoff 
would  be  provided  by  a core  trench  cut  into  the  rock.  Foundation 
seepage  would  be  controlled  by  a grout  curtain  which  would  extend 
across  the  valley  floor  and  up  the  abutments.  The  entire  upstream 
slope  would  be  protected  by  dumped  riprap  three  feet  thick.  Similar 
protection  would  be  provided  for  the  downstream  slope  up  to  elevation 
735,  four  feet  above  maximum  spillway  tailwater;  above  elevation  735 
the  slope  would  be  grassed.  The  dam  would  have  a maximum  height  of  200 
feet,  a crest  length  of  1,650  feet  and  a top  width  of  32  feet. 
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An  uncontrolled  spillway  500  feet  in  width  would  be  excavated 
through  a low  ridge  near  the  right  abutment  of  the  dam.  The  spillway 
would  discharge  into  a ravine  which  would  return  the  flow  to  Whiteoak 
Creek  approximately  3,000  feet  downstream  from  the  dam.  The  spillway 
crest  located  at  elevation  860,  would  be  protected  by  a broadcrested 
weir.  The  slopes  adjacent  to  the  weir  would  be  paved  to  elevation  885 
for  protection  against  scour  during  periods  of  spillway  discharge. 

Both  the  broadcrested  weir  and  the  liner  walls  would  be  provided 
with  anchors  and  drains. 

The  outlet  works  would  consist  of  an  approach  channel,  intake 
structure  (with  service  bridge),  tunnel  transition,  tunnel,  tunnel 
outlet  monolith,  stilling  basin,  and  outlet  channel.  All  of  these 
structures,  except  the  extremities  of  the  channels,  would  be  founded 
on  rock.  The  intake  structure  would  be  the  wet  well  type  and  would 
be  approximately  212  feet  in  height.  Normal  flow  would  be  regulated 
through  two  5 '-8"  x 10' -0"  sluices  and  low  flow  would  be  controlled 
through  a 30-inch  diameter  pipe.  The  multiple  level  intakes  would 
provide  temperature  and  oxygen  control  for  maintenance  of  stream 
quality  and  fish  life  downstream.  Access  to  the  intake  structure 
would  be  provided  by  an  access  road  approximately  2,000  feet  in 
length  from  Ohio  Route  125,  and  a service  bridge  from  the  crest  of 
the  dam. 

The  tunnel  transition,  which  begins  at  the  upstream  portal,  would 
be  50  feet  in  length.  The  two  5' 8"  x 10 ’0"  rectangular  sluices  at 
the  portal  are  converted  to  a 14-foot  diameter  circular  tunnel  at 
the  end  of  the  transition.  The  concrete  lined  tunnel  would  be 
approximately  950  feet  in  length,  including  the  tunnel  outlet  monolith. 

The  stilling  basin  would  be  the  conventional  jump  type  with  one 
row  of  baffle  blocks  and  end  sill.  An  outlet  channel  approximately 
400  feet  long  would  return  the  flow  from  the  stilling  basin  to 
Whiteoak  Creek, 

A pertinent  data  sheet  for  the  proposed  project  is  included 
as  Table  14-18 . 


I 11-14-85 


.1 


TABLE  14-18 

WlilTLOAK  ULTIPLL-  PIJRPOSL  RLSU1VOIR 
I'LRTINLNT  DATA 


Location  of  dam:  Brown  Count)',  Ohio,  on  '.Vhiteoak  Creek,  a tributary  of 

the  Ohio  River,  9.8  miles  above  the  mouth  of  Whiteoak 
Creek. 


Purpose  of  project:  flood  control,  water  supply,  water  quality  control, 

fish  and  wildlife  enhancement,  general  recreation 
and  economic  expansion. 


Drainage  area  controlled:  214  square  miles. 

Dam:  Type 

Top  of  dam,  feet,  m.s.l. 

Maximun  height,  feet 
Total  crest  length,  feet 
Top  width,  feet 
Maximun  base  width,  feet 

Dike : Type 

Top  of  dike,  feet,  m.s.l. 

Maximum  height,  feet 
Total  crest  length,  feet 
Top  width,  feet 
Maxinum  base  width,  feet 
Location,  feet  west  of  dam 


rolled  earth  fill 
886.0 
200 
1,650 
32 
1,460 

rolled  earth  fill 
886.0 
36 
260 
12 
310 
350 


Spillway:  Open-cut,  uncontrolled,  broadcrested  in  the  right  abutment, 

crest  elevation  860,  crest  length  500  feet. 


Outlet  works:  Intake  structure  with  two  gated  sluices  5' -8"  x 10' -0" 

and  one  30"  diameter  low  flow  sluice  discharging  tnrough 
a 14'  diameter  circular  tunnel  in  right  abutment  into  a 
stilling  basin.  Invert  elevation  715  feet  m.s.l. 

Reservoir: 

— — Surface  Incremental  Capacity  Backwater 

elevation  Acre- leet  Indies  Area  main  stream 


ft. 

i #m  • s » 

1.  Net 

Ac cum. 

Net 

Accum . 

acres 

mi  les 

Minimum 

786 

9,500 

9,500 

0.8 

0.8 

320 

4.4 

Winter 

814 

14,900 

24,400 

1.3 

2.1 

741 

6.6 

Seasonal 
Flood  Control 

826 

10,100 

34,500 

0.9 

3.0 

931 

7.5 

Seasonal 

860 

43,700 

78,200 

3.8 

6.8 

1,764 

11.2 

Winter 

860 

53,800 

78,200 

4.7 

6.8 

1,764 

11.2 

TOTAL 

860 

78,200 

78,200 

6.8 

6.8 

1,764 

11.2 

njMfc 
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12.  RELOCATIONS 

United  States  Route  68  and  Ohio  State  Route  125  are  the  principal 
highways  serving  the  project  area.  These  highways  are  supplemented  by 
county  and  township  roads  which  provide  access  to  private  properties 
within  and  adjacent  to  the  proposed  reservoir.  There  is  no  existing 
railroad  within  the  limits  of  the  proposed  Whiteoak  Reservoir. 

The  project  would  require  relocation  of  four  miies  of  federal 
and  county  roads.  Some  county  and  township  roads  may  be  abandoned 
but  left  in  place,  subject  to  flooding,  for  access  to  proposed  recrea- 
tion areas.  County  road  relocations  would  be  based  upon  State  of  Ohio, 
Department  of  Highways,  minimum  standards  for  construction  of  secondarv 
roads.  The  cost  estimate  for  relocation  of  U.  S.  Route  08  ws.s  oaaed 
upon  criteria  used  by  the  State  of  Ohio  in  the  modernizing  cf  that 
highway  in  I960.  A reservoir  cap  showing  the  relocated  hignvay*  is 
included  as  Exhibit  14-5. 

Various  utility  lines  would  be  affected  by  the  proposed  project 
requiring  the  relocation  and  removal  of  power  transmission  lines, 
distribution  lines  and  miscellaneous  telephone  lines.  The  power 
facilities  consist  of  one  345  kv  transmission  line  owned  by  the  Ohio 
Valley  Electric  Corporation;  one  66  kv  and  two  33  kv  transmission 
lines,  and  various  6.9  kv  distribution  lines  owned  by  the  Cincinnati 
Gas  and  Electric  Company.  Approximately  13  miles  of  rural  telephone 
lines  owned  by  the  General  Telephone  Company  of  Ohio  would  be  affected 
by  the  proposed  project.  These  facilities  consist  of  2-wire  to  12-wire 
open  lines  of  standard  construction.  There  are  no  known  gas  or  oil 
lines  affected  by  the  proposed  project. 

There  are  eight  cemeteries  located  in  the  proposed  project  area. 
These  cemeteries,  containing  approximately  uOO  graves,  would  require 
relocation  to  suitable  reinterment  sites  outside  the  project  boundaries 
to  avoid  conflicts  of  usage  and  inconvenience  to  cemetery  interests. 

13.  REAL  ESTATE 

The  proposed  reservoir  would  extend  approximately  11  miles  upstream 
along  Whiteoak  Creek,  in  the  central  portion  of  Brown  County.  Land 
acquisition  for  the  multiple  purpose  project  includes  three  basic 
categories:  joint  use,  specific  general  recreation  and  specific  refuge. 
Portions  of  the  joint  use  lands  would  be  used  for  general  recreation. 
Other  portions  would  be  included  in  the  refuge.  The  limits  of  the 
refuge  lands  were  specified  by  the  U.  S.  Fish  and  Wildlife  Service  and 
the  Ohio  Department  of  Natural  Resources.  The  limits  of  general  recrea- 
tion lands  were  based  on  a generalized  layout  of  recreation  facilities 
and  access  roads.  Sufficient  peripheral  lands  were  included  to  form  a 
buffer  to  protect  the  aesthetic  integrity  of  the  recreation  areas.  The 
large  size  of  ownership  tracts  in  some  cases  dictated  the  extent  of  land 
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to  be  purchased  in  fee  in  lieu  of  severance.  The  resulting  acreages 
available  for  general  recreation  exceed  the  minimum  requirements 
estimated  by  the  Bureau  of  Outdoor  Recreation.  A breakdown  of  real 
estate  acquisition  is  given  in  Table  14-19. 

TABLE  14-19 

WHITECAK  BAM  AND  RESERVOIR 
LAND  ACQUISITION 


Acres 

Joint  Use 

Within  refuge  2,000 

Available  for  general  recreation  2,300 

Other  600 

Total  Joint  Use  u ,900 

Specific  general  recreation  3,100 


Spec  if ic_ refuge  5,500 

TOTAL  LAND  ACQUISITION  13,500 


The  extent  of  joint  U3e  land  acquisition  and  real  estate  interest  to  be 
acquired  essentially  would  conform  to  the  amended  "Joint  Policies  of 
the  Department  of  the  Interior  and  the  Army  Relative  to  Reservoir 
Project  Lands."  The  fee  taking  would  be  established  by  applying  the 
criteria  for  acquisition  tc  a minimum  distance  of  300  feet  landward 
of  the  full  flood  control  pool  stage  or  to  a vertical  guide  taking 
line  five  feet  above  that  pool  stage,  whichever  is  greater.  Fee  title 
would  be  taken  to  the  reservoir  lands,  refuge  lands,  dam  and  appurtenan- 
ces and  highway  relocation  sites,  along  with  the  entireties  of  properties 
which  would  be  unduly  severed  or  left  without  reasonable  access.  Excep- 
tions to  this  general  policy  would  be  in  remote  areas  of  the  project 
where,  due  to  infrequent  flooding,  it  is  considered  to  be  in  the  best 
interest  of  the  Government  to  acquire  flowage  easements.  Specific 
lands  to  be  acquired  for  the  refuge  and  for  recreation  development 
purposes  would  lie  outside  the  minimum  taking  limits.  Actual  acre- 
age requirements  will  be  determined  by  further  detailed  studies  for 
each  of  the  special  purposes,  following  authorization.  All  mineral 
rights,  if  any,  would  be  acquired. 

The  area  of  the  proposed  reservoir,  classified  economically  as 
a depressed  area,  adjoins  the  Village  of  Georgetown,  Ohio,  the 
county  seat  of  Brown  County,  and  but  a short  distance  from  the 
perimeter  of  residential  growth  of  the  City  of  Cincinnati,  Ohio. 

Generally,  the  topography  of  the  land  ia  mostly  roiling  hill  land 
to  level  bottom  land  with  the  exception  of  Wniteo&K  Creek  itself, 
wbich  is  quite  steep  and  rugged  along  approximately  L0%  of  the 
reservoir  ares.  Most  of  the  properties  are  farms  in  the  25  to 
400  acre  size  range.  Some  small  acreage  properties  are  used  for 
residential  purposes.  Improvements  appear  to  be  well  maintained. 

The  present  use  of  most  of  the  land  is  for  agriculture . Cropland 
is  in  good  condition  and  among  the  main  crops  are  corn  and  tobacco. 
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No  specific  trends  of  development  were  noticed  in  the  proposed 
reservoir  area.  Some  residential  development,  however,  was  noted 
east  of  the  project  area  near  Georgetown  along  Ohio  State  Route  08 
to  the  north  and  off  Ohio  State  Route  125  to  the  west  of  town. 

The  unit  values  and  average  per  acre  values  used  in  the  gross 
appraisal  are  based  upon  recent  transacted  sales  of  comparable  lands 
in  the  vicinity  of  the  proposed  project.  The  values  of  any  market- 
able timber  are  included  in  the  land  value.  With  the  amount  of  recent 
sales  available,  a thorough  study  was  made  of  the  immediate  area  in 
regard  to  this  gross  appraisal.  No  consideration  was  given  to  growing 
crops.  It  is  assumed  that  the  owners  will  be  allowed  to  harvest  the 
year's  crops.  There  is  nothing  to  indicate  any  change  or  improvement 
in  the  present  use  of  lands  or  buildings. 

14.  RECREATION  - DEVELOPMENT  AND  CONSERVATION  OF  ENVIRONMENTAL  RESOURCES 

Purpose  and  Scope  of  Studies.  Set  forth  here  are  the  descriptions 
and  conclusions  of  studies  conducted  to  formulate  plans  for  general 
outdoor  recreation,  fish  and  wildlife  conservation,  general  project 
management  and  the  preservation  of  historical,  scenic,  archeological, 
ecological  and  geological  resources  associated  with  the  Whiteoak  Dam 
and  Reservoir  Project.  Brought  together  are  the  views  of  the  Depart- 
ment of  Natural  Resources,  State  of  Ohio,  the  Bureaus  of  Outdoor  Recrea- 
tion and  Sport  Fisheries  and  Wildlife  of  the  U.  S.  Department  of  the 
Interior  and  the  Corps  of  Engineers.  Adjustments  have  been  made  in  the 
general  recommendations  of  each  participant  in  order  to  accommodate  a 
resource  use  plan  of  widest  human  benefit. 

It  should  be  particularly  noted  that  the  character  of  the  plans 
presented  here  departs  from  the  access-oriented  concepts  that  have  in 
the  past  accompanied  such  water  resource  development  proposals.  In 
response  to  the  requirements  of  Public  Law  99-72,  these  plans  were 
formulated  with  a view  to  meeting  modern  state  park  standards  and 
administrative  criteria  of  the  principal  participants  in  the  financial 
operation  and  maintenance  obligations  of  the  plan. 


The  data  and  information  utilized  in  the  formulation  of  the  plans 
contained  herein  are  derived  from  many  sources.  The  physical  plans 
for  general  outdoor  recreation,  and  fish  and  wildlife  conservation, 
enhancement  and  preservation  are  based  on  site  studies  by  the  cooperating 
agencies  of  sufficient  depth  to  support  survey-scope  recommendations. 
Extensive  compilation  of  outdoor  recreation  demands,  and  the  nature 
and  capacities  of  existing  and  planned  projects  and  programs  have  been 
accomplished.  These  studies  were  limited  in  scope  sufficient  to  de- 
termine short  and  long  range  needs  for  capacities  available  on  the 
Whiteoak  Project  and  the  physical  and  economic  feasibility  of  meeting 
such  needs. 
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The  present  study  directs  its  main  emphasis  to  determining  the 
equivalent  capacities  represented  by  (1)  outdoor  recreation  demand, 

(2)  outdoor  recreation  capacities  of  present  and  future  projects  and 
programs,  and  (3)  comparisons  of  the  two  as  a measurement  of  needs. 
Detailed  scrutiny  of  the  outdoor  recreation  mix  of  activities,  while 
recognized  as  a critical  element  in  planning,  is  properly  reserved 
for  stages  of  detailed  project  site  planning,  should  project  feasibility 
and  authorization  be  established.  It  is  considered  a principal  function 
of  the  present  study  to  determine  needs  and  project  feasibility  as  a 
basis  for  recommending  project  authorization  and  the  more  detailed 
planning  leading  to  construction. 

The  objectives  of  the  study  reside  in  an  effort  to  formulate  a 
plan  of  development  that  would  (1)  meet  local  and  regional  require- 
ments for  outdoor  recreation  needs  resulting  from  population  and 
economic  growth,  (2)  offer  added  incentives  in  the  form  of  high- 
quality  community  recreation  in  attracting  industry  to  the  area, 
and  (3)  attract  "out-of-Appalachia"  recreationists,  vacationists 
and  tourists  to  the  area  in  such  numbers  and  for  such  duration  as 
to  result  in  an  enhancement  of  the  local  and  regional  economy.  The 
bases  for  the  economic  determinations  are  presented  here.  The 
economic  effects  are  treated  in  Part  II,  Chapter  14. 

Characteristics  of  the  Project  Recreation  Area  of  Analysis.  The 
recreation  area  of  analysis  is  the  physical  zone  of  municipal, general 
outdoor  recreation  influence  as  defined  by  the  Bureau  of  Outdoor 
Recreation  in  Appendix  F.  The  boundary  of  the  recreation  zone  of  in- 
fluence, shown  on  Exhibit  lU-25,  encompasses  six  counties  in  Ohio  and 
eight  counties  in  Kentucky  with  populations  as  follows: 

TABLE  14-20 


COUNTIES  COMPRISING  THE  PHYSICAL 
RECREATION  ZONE  OF  INFLUENCE  AND  I960 
POPULATIONS 


State 


Ohio 


Kentucky 


County 

1960  Popvi 

Brown 

25,178 

Adams 

19,982 

Highland 

29,716 

Clermont 

80,515 

Hamilton 

864,121 

Clinton 

30,004 

Kenton 

120,700 

Campbell 

86,803 

Pendleton 

9,968 

Robertson 

2,44  3 

Bracken 

7,422 

Mason 

18,454 

Fleming 

10,890 

Lewis 

13,115 

Total 


1,319,311 
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EXHIBIT  14-25 


The  persons  residing  in  the  above  counties  are  expected  to  exert 
the  major  impact  on  the  outdoor  recreation  resources  of  the  project. 

The  analysis  of  demands,  capacities  of  existing  facilities  serving 
them,  and  future  needs  associated  with  this  population  is  emphasized 
here,  although  experience  shows  that  the  effects  of  the  project  will 
be  substantially  more  widespread  regionally. 

The  Wh iteoak  Reservoir  would  be  located  on  Whiteoak  Creek  in  Brown 
County,  Ohio,  about  one  mile  northwest  of  Georgetown,  Ohio.  The  project 
is  within  an  hour's  driving  time  of  Cincinnati,  and  is  capable  of 
supporting  a wide  variety  of  outdoor  recreation  activities.  Planned 
improvements  to  the  highway  network  will  increase  the  accessibility 
of  the  project  for  the  residents  of  the  recreation  market  area  of 
influence . 


The  Whiteoak  Creek  Basin  is  well  served  by  a network  of  highways. 
U.  S.  Route  52  passes  througli  the  lower  portion  of  the  basin  at 
Higginsport  connecting  Cincinnati  to  the  west  and  the  Portsmouth- 
Huntington  area  to  the  east.  U.  S.  Route  68,  lying  within  the  western 
section  of  the  basin,  runs  parallel  to  the  Whiteoak  Reservoir  site 
and  connects  with  the  Dayton,  uiiio,  area  to  the  north.  U.  S.  Route  62 
passes  to  the  east  of  the  basin  in  a general  north-south  direction 
connecting  Columbus  with  Ripley,  which  is  located  southeast  of  the 
basin.  State  Roads  125,  32,  131  and  134  bisect  the  basin  at  various 
locations.  Appalachian  Corridor  "D"  Highway  is  presently  in  the 
advanced  planning  stage  of  development.  This  highway,  when  completed, 
will  pass  through  the  northern  portion  of  the  basin  and  will  connect 
Cincinnati  to  the  west  with  the  Baltimore,  Maryland,  area  to  the  east. 


Determination  of  Needs  for  Outdoor  Resource  Products  of  the 
Whiteoak  Dam  and  Reservoir  Project.  The  expected  population  increases, 
both  within  and  outside  Appalachian  counties,  but  within  the  zone  of 
influence  of  the  Whiteoak  Project,  are  shown  in  Table  14-21.  The 
economic  growth  that  will  involve  the  environment  of  these  people  is 
treated  in  detail  elsewhere,  but  the  expected  increase  in  real  income, 
change  in  employment  patterns,  increased  mobility,  and  increased 
leisure  time  are  all  factors  expected  to  contribute  to  an  increasing 
demand  per  capita  for  outdoor  recreation  to  meet  the  needs  of  this 
increasing  population. 
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Year 

1960  hJ 
1980 
2000 
2020 


TABLE  14-21 

WHITEOAK  DAM  AND  RESERVOIR  PROJECT 
POPULATION  PROJECTIONS 
RECREATION  AREA  OF  ANALYSIS 


Six 

Appalachian 

Counties 

179,396 

227.000  1! 

314.000  2/ 

434.000  J! 


Bight 

Outside  Appalachian 
Counties 

1,139,915 


Total 

1,319,311 

1,778,000 

2.423.000 

3.239.000 


1/  U.  S.  Census  Report  1960. 

2/  Population  projections  for  the  Appalachian  counties  in  the  zone 

of  influence  were  derived  from  the  total  Appalachian  population 
benchmark  projections  for  Economic  Sub-region  9.  (See  Appendix  E) 
3/  Population  projections  for  the  Non-Appalachian  counties  in  the 
zone  of  influence  were  derived  from  the  total  Non-Appalachian 
population  projections  for  Economic  Sub-region  9.  (See  Appendix  E) 


The  present  and  projected  recreation  capacities  of  projects  and 
programs  within  the  14-county  recreation  area  of  analysis  are  included 
in  Table  14-22.  These  data  show  that  the  present  and  forecasted 
capacities  of  all  known  projects  and  programs  are  substantially  less 
than  the  projected  demand.  Consequently,  the  planning  requirement 
that  alternative  sources  be  studied  as  possible  substitutes  for  the 
Whiteoak  Project  is  eliminated.  It  generally  is  conceded,  and  all 
available  figures  bear  it  out,  that  the  gross  demand  for  outdoor 
recreation  may  be  expected  to  exceed  the  supply  in  areas  of  urban 
growth  typical  of  the  present  study  area. 

. 

As  indicated  earlier,  the  population  of  the  principal  recreation 
[ 1 market  area  is  expected  to  increase  from  1,319,300  in  1960  to  3,239,000 

r people  in  2020.  Since  about  86  percent  of  the  people  of  this  area 

reside  outside  of  the  Appalachian  area,  and  82  percent  within  the 
Cincinnati  Standard  Metropolitan  Statistical  Area,  certain  conclusions 
of  the  over-all  Appalachian  Study  would  not  apply.  Consequently, 
national  participation  rates  in  all  major  outdoor  recreation  activi- 
ties have  been  substituted  for  both  the  "selected  activities"  and 
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TABLE  14-22 

WHITEOAK  DAM  AND  RESERVOIR 
FEDERAL  AND  NON-FEDERAL  RECREATION 
CAPACITY  OF  14-COUNTY  RECREATION  AREA  OF  ANALYSIS 


Visitation 


Estimated  Initial 

1967  or  Most 

Initial 

Ultimate 

Year  of  Impoundment 

Recent  Year 

Increment 

Total 

Federal  (Corps  of  Engineers) 


Complete 

West  Fork  Mill  Cr. 

1,560,500 

1,560,500 

1,560,500 

Markland  LSD 

226,600 

226,600 

226,600 

Meldahl  LSD 

Estimated 

226,600 

226,600 

226,600 

Under  Construction 

East  Fork 

1973 

837,000 

2,650,000 

Caesar  Cr. 

1973 

685,000 

2,150,000 

Paint  Cr. 

1972 

250,000 

410,000 

Authorized 

Eagle  Cr. 

1975 

300,000 

1,000,000 

Falmouth 

1975 

750,000 

1,080,000 

Total  Federal 

2,013,700 

4,835,700 

9,303,700 

Non-Federal  (State  of 

Ohio  and 

Hamilton  County, 

Ohio) 

Complete 

Pike  Lake 

230,000 

230,000 

230,000 

Lake  White 

158,300 

158,300 

158,300 

Rocky  Fork  Lake 

1,281,800 

1,281,800 

1,281,800 

Hues ton  Woods 

1,589,400 

1,589,400 

1,589,400 

Cowan  Lake 

767,800 

767,800 

767,800 

Stonelick  Creek 

536,700 

536,700 

536,700 

Sharon  Woods 

1,418,000 

1,418,000 

1,418,000 

Miami  Whitewater 

196,900 

195,900 

196,900 

Total  Non-Federal 

6,178,900 

6,178,900 

6,178,900 

Federal 

2,013,700 

4,835,700 

9,303,700 

Mon-Federal 

6,178,900 

6,178,900 

6,178,900 

Total 

8,192,600 

11,014,600 

15,482,600 
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"all  activity"  rates  utilized  for  analysis  of  the  demand  inherent 
in  populations  residing  in  Appalachia.  As  indicated  in  appropriate 
footnotes  of  Table  14-23,  all  basic  participation  rates  are  from 
published  data  supplied  by  the  Bureau  of  Outdoor  Recreation  i./  which 
is  based  on  that  part  of  the  population  12  years  of  age  and  above. 

This  toLal  magnitude  of  participation  is  retained  here  but  converted 
to  its  total  per  capita  of  population  equivalent,  because  data  from 
outside  of  Appalachia  are  more  readily  available  in  the  converted  form. 

In  order  that  these  participation  rates  may  be  consistent  with 
the  required  methodology  for  benefit  - cost  analysis,  project  form- 
ulation, and  cost  allocation  procedures,  they  have  been  converted 
from  activity  days  to  equivalent  recreation  or  visitor  days  for 
units  of  measurement.  These  data  are  presented  in  Table  14-23  which 
shows  that  the  demand  for  outdoor  recreation  for  all  major  activities 
will  exceed  the  existing  and  planned  capacities  by  24,335,000  recrea- 
tion or  visitor  days  by  1980.  By  2020,  this  excess  of  demand  over 
foreseeable  supply  would  amount  to  over  78  million  recreation  or 
visitor  days.  The  Outdoor  Recreation  Resources  Review  Commission, 
Report  19  2/ , indicates  that  of  the  time  spent  away  from  home  in 
pursuit  of  some  form  of  outdoor  recreation,  147  occurred  as  overnight 
trips  and  427  as  day  use  outings.  Recent  studies  in  the  Muskingum 
River  Basin  3/,  indicate  further  that  some  607,  of  this  visitation 
occurs  on  the  weekend.  It  is  therefore  reasonable  to  assume  that  in 
1980  within  the  market  area  of  this  project,  there  will  be  generated, 
and  largely  unsatisfied,  about  eight  million  recreation  days  which 
would  be  satisfied  on  the  weekend  provided  that  the  necessary  supply 
is  available.  Much  of  this  unsatisfied  demand  will  remain  within  the 
market  area.  As  indicated  by  the  Muskingum  study,  wherein  it  was  found 
that  657  of  visitation  originated  within  one  hours  driving  time  of  the 
project,  5,300,000  of  the  eight  million  unsatisfied  recreation  days 
are  considered  pertinent  to  the  project.  The  design  of  the  recreation 
development  is  intended  to  reflect  this  great  need.  The  capacity  which 
would  be  supplied  by  the  Whiteoak  Reservoir  of  950,000  visitor  davs  is 
expected  to  be  utilized  within  the  first  three  year  period  after  con- 
struction. The  principal  administrative  problem  foreseen  is  control 
of  use  sufficient  to  prevent  over-use  and  despoliation  of  the  scenic 
and  sanitary  quality  of  the  proposed  development. 

_1/  U.  S.  Department  of  the  Interior,  Bureau  of  Outdoor  Recreation. 

The  1965  Survey  of  Outdoor  Recreation  Activities,  October  1967. 

2/  Table  17,  page  61. 

3/  1967  Recreation  Survey,  Muskingum  River. 
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Alternative  Plans  for  Environmental  Resources  Development.  In 
arriving  at  an  optimum  plan  of  outdoor  recreation  development,  two 
alternative  plans  for  the  Whiteoak  Reservoir  are  considered  in  this 
analysis.  One,  defined  as  the  Plan  of  Maximum  Economic  Yield, 
presents  a design  to  serve  the  maximum  number  of  people  under  con- 
ditions of  acceptable  modern  park  standards  (Plan  A - Without  Refuge). 
The  other  (Plan  B - With  Refuge)  defined  as  the  Plan  of  Optimum 
Resource  Use  presents  a design  wherein  the  number  of  people  directly 
served  is  substantially  reduced  in  order  to  accommodate  a recommen- 
dation of  the  State  of  Ohio  that  a Canada  Goose  Inviolate  Refuge  and 
Rearing  Unit,  and  an  adjacent  managed  public  hunting  area  be  included 
in  the  formulation  of  the  Whiteoak  Project  which  would  yield  con- 
servation benefits  not  totally  identifiable  in  monetary  equivalent, 
and  which  would  have  regional  and  national  significance.  Develop- 
ment costs  will  be  relatively  high  in  either  plan  as  a result  of  the 
topography,  the  extent  of  development,  and  additional  capacities  re- 
quired to  meet  the  large  visitation  expected  on  the  weekend.  The 
recreational  development  in  both  plans  has  been  designed  to  meet  a 
massive  and  growing  need  for  day-use  facilities  within  the  zone  of 
influence.  Much  of  this  demand  is  expected  on  weekends  and  with 
the  recommended  plan,  fully  half  of  the  weekly  visitation  is 
expected  on  the  "Normal  Summer  Sunday."  The  design  load,  number  of 
facilities  and  cost  of  development  are  somewhat  greater  in  these 
plans  than  will  be  found  in  plans  designed  to  accommodate  a visita- 
tion more  evenly  distributed  throughout  the  week.  The  relationship 
between  numbers  of  facilities  and  the  expected  annual  use  of  those 
facilities  is  more  clearly  defined  by  the  design  load  formula. 

Design  load,  the  maximum  number  of  visitors  expected  at  any  moment 
on  a summer  Sunday,  is  calculated  as  follows: 

„ T , Aad 

Design  Load  = 

Where : 

A = Estimated  annual  visitation 

a = Percent  of  the  annual  visitation  during 
the  recreation  season. 

d = Percent  of  the  weekly  visitation  expected  on  Sunday 

w = Number  of  weeks  in  the  recreation  season 

t = Daily  turnover  rate  of  users  of  the  facilities 

Assuming  that  all  other  factors  remain  constant  including  estimated 
annual  visitation,  the  magnitude  of  the  design  load  becomes  a function 
of  the  percent  of  the  weekly  visitation  which  is  expected  on  Sunday 
and  of  the  assumed  daily  turnover  rate.  The  number  of  facilities  for 
example,  which  will  accommodate  one-half  the  weekly  visitation  must 
be  about  50  percent  greater  than  the  number  which  will  accommodate 
one-third  the  weekly  visitation.  Assuming  the  same  daily  use,  a 
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daily  turnover  rate  of  2 results  in  a design  load  which  is  25  percent 
less  than  the  design  load  assuming  a turnover  rate  of  1.5.  Recreation 
costs  are  related  to  the  design  load.  An  increase  in  design  load 
produces  an  increase  of  some  magnitude  in  the  costs.  As  the  design 
load  increases  in  relationship  to  a constant  annual  visitation,  costs 
per  visitor  day  increase.  Given  the  same  resource,  a change  in  the 
visitation  is  not  necessarily  accompanied  by  a change  in  the  quality 
of  the  experience.  Quality,  at  least  insofar  as  it  is  affected  by 
the  number  of  users,  is  a function  of  the  design  density.  In  this 
respect,  either  plan  provides  for  an  experience  of  exceptionally  high 
quality. 

The  recreation  potential  of  a reservoir  is  primarily  a function 
of  the  amount  of  recreation  land  available  and  the  design  density 
or  the  intensity  of  the  development  on  these  lands.  The  design 
density  varies  as  the  ratio  of  developed  to  undeveloped  recreation 
lands,  and  as  the  number  of  facilities  varies  on  the  land  areas 
developed . 

Assuming  that  any  plan  worthy  of  consideration  will  provide  facil- 
ities for  the  number  of  users  not  to  exceed  the  carrying  capacity  of 
the  topography,  soils,  ecology,  etc.,  the  intensity  of  the  development, 
i.e.  the  design  density,  is  more  indicative  of  the  kind  of  experience 
than  of  the  quality  of  experience.  The  ratio  of  developed  to  undeveloped 
lands,  the  proximity  of  the  developed  areas,  and  the  density  of  facil- 
ities each  have  an  affect  on  the  design  density  of  the  development  and 
each  a profound  affect  on  the  general  atmosphere  in  the  park. 

The  more  intense  the  development  the  more  strongly  the  park  becomes 
people-oriented  and  the  more  important  become  the  social  aspects  of  the 

i development.  On  the  other  hand,  the  less  the  intensity  of  the  develop- 

ment the  stronger  the  orientation  toward  the  resource  and  the  greater 
the  importance  of  those  aspects  of  the  development  which  enhance  the 
people  - resource  relationship. 

In  either  plan,  with  or  without  the  refuge,  recreational  develop- 
ment has  been  minimized  and  disbursed  to  reduce  the  dis-orienting  effect 
of  excessive  contact  between  users  and  to  provide  every  opportunity  for 
the  individual  to  enjoy  space,  nature  and  an  uncluttered  environment. 

>'  The  ratio  of  developed  lands  to  total  acres  of  land  available  is 

less  than  1 in  10  acres,  and  the  design  density  of  facilities  is  not 
greater  than  half  that  achieved  by  standard  spacing  criteria.  Annual 
visitation  in  Plan  A is  estimated  to  be  1/3  more  than  with  Plan  B. 
However,  Plan  B with  the  refuge  is  recommended  and  the  two  plans  are 
presented  herein  for  comparison  of  costs  and  beneficial  yields. 


Evaluation  of  Plan  A - Without  the  Refuge.  Whiteoak  Reservoir,  if 
developed  to  its  maximum  capacity  for  general  recreation  without  the 
refuge,  would  provide  general  recreation  opportunities  for  1,300,000 
visitor-days  annually.  Fish  and  wildlife-oriented  visitation  would 
total  7b, 000  visitor-days  annually.  This  visitation  to  the  project 
would  be  reached  within  three  years  after  project  completion.  These 
values  as  shown  in  Table  14-24  include  sightseers  and  fish  and  wildlife 
visitation.  The  fish  and  wildlife  data  are  based  on  preliminary  in- 
formation furnished  by  the  U.S.  Fish  and  Wildlife  Service. 


TABLE  14-23 

DERIVATION  OF  ESTIMATE  - OUTDOOR  RECREATION  NEEDS 
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TABLE  14-24 

WHITEOAK  DAM  AND  RESERVOIR 
SUMMARY  OF  RECREATION  VISITATION  - PLAN  A 


General  recreation  annual  visitation  1,300,000 

Fishing  annual  visitation: 

Impoundment  56,400 

Stream  fishery  900 

Wildlife  (upland  game)  13 ,700 

Total  Recreation  Visitation  1,376,000 


In  response  to  quality  standards,  a value  of  $1,25  per  visitor 
day  was  adopted  as  an  average  annual  benefit  figure  for  general 
recreation  use.  Applying  this  figure  to  the  estimated  annual  atten- 
dance of  1,300,000  visitors  gives  a total  average  annual  general 
recreation  project  benefit  of  $1,625,000.  Benefit  values  for  fish 
and  wildlife  activities,  which  vary  by  type,  are  based  on  planning 
information  orovided  by  the  U.  S.  Fish  and  Wildlife  Service.  Both 
general  recreation  and  fish  and  wildlife  recreation  benefits  are 
summarized  in  Table  14-25. 

TABLE  14-25 

WHITEOAK  DAM  AND  RESERVOIR 
SUMMARY  OF  RECREATION  BENEFITS  - PLAN  A 


Average  annual 

benefits 

General  recreation  annual  benefits 
Fishing 

$ 

1,625,000 

Impoundment 

56,400 

Stream  fishery  hJ 

2,100 

Wildlife  (upland  game) 

41,900 

Total  Recreation  Benefits 

$ 

1,725,400 

1/  Includes  both  upstream  and  downstream  fisheries 


Preliminary  recreation  site  locations  were  developed  in  order  to 
estimate  the  capacity  of  the  Whiteoak  Project  for  maximum  use.  In  the 
siting,  scaling,  and  design  of  the  recreational  facilities  required  to 
make  optimum  use  of  the  terrain,  loading  was  determined  by  use  of  the 
design  load  concept. 

Design  load  = 

wt 

Where  : 

A = Estimated  annual  attendance  (visitor  days) (1,300,000) 

a = Percent  of  attendance  visiting  project  during  recreation 
season  (58%)  1/ 

w = Number  of  weeks  in  recreation  season  (13)  2/ 

d = Percent  of  weekly  attendance  expected  on  a normal  summer 
Sunday  (33  estimated) 

t = Turnover  rate  of  daily  use  of  facility  (1.5  estimated) 

Application  of  this  equation  results  in  a general  recreation  visi- 
tation design  load  for  Whiteoak  Reservoir  of  about  13,000  visitors. 

This  design  load  was  used  to  estimate  the  type  and  quantity  of  facili- 
ties to  which  unit  costs  were  applied  to  determine  total  facility  costs. 

Multiple  level  intakes  would  be  provided  to  control  depth  from 
which  releases  are  made  in  order  to  regulate  oxygen  content  and  tempera- 
ture for  fishing  enhancement  and  for  water  quality  control.  The  access 
roads,  launching  facilities  and  parking  spaces  needed  for  fishing  and 
hunting  would  be  provided  for  general  recreation  purposes  and  would  be 
sufficient  for  both  functions  since  the  peak  usage  for  the  different 
activities  normally  would  not  occur  simultaneously. 

Additional  lands  consisting  of  approximately  4,950  acres  located 
around  the  periphery  of  the  basic  project  would  be  acquired  specifically 
for  recreation  and  would  be  used  jointly  between  the  general  recreation 
and  the  fish  and  wildlife  enhancement  purposes  of  the  project.  Enough 
land  downstream  from  the  dam  would  be  provided  for  an  adequate  tail- 
water  fishery.  The  following  tables  summarize  cost  elements  of  Plan  A - 
Without  the  Refuge  for  comparison. 

For  cost  allocation  purposes,  the  average  annual  alternative  cost 
for  equivalent  single-purpose  recreation  was  derived  through  applica- 
tion of  statistics  for  similar  developments  in  the  State  of  Ohio.  The 
derivation  is  shown  in  Table  14-28. 

_1/  From  study  of  visitation  in  Muskingum  River  Basin 
Muskingum  Watershed  Conservancy  District  1967 

2/  Recreation  season  assumed  to  be  June,  July,  August 
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TABLE  14-26 

WHITEOAK  DAM  AND  RESERVOIR 
PLAN  A - WITHOUT  REFUGE 
SUMMARY  Or  GENERAL  RECREATION  AND 
FISH  AND  WILDLIFE  INVESTMENT  COSTS 


Item 

Total 

General  recreation  facilities 
Contingencies 

$ 

13,000,000 

1,950,000 

Subtotal 
E&D  - S6A 

$ 

14,950,000 

2.645.000 

Total  facilities 
Specific  Recreation  Lands  — 

$ 17,595,000 
2.883,200 

Total  lands  and  facilities 
Interest  during  construction  2J 

$ 

20,478,200 

1.331,000 

General  recreation  investment 

$ 

21,809,200 

Fish  and  wildlife  facilities 
Contingencies 

$ 

520,000 

80,000 

Subtotal 
E6D  - S6A 

$ 

600,000 

106,000 

Total  facilities 

Specific  fish  and  wildlife  lands 

$ 

706,000 

0 

Total  lands  and  facilities 
Interest  during  construction 

$ 

706,000 

46,000 

Fish  and  wildlife  investment 

$ 

752,000 

TOTAL  RECREATION  INVESTMENT  COSTS 

$ 

22,561,200 

1/  Includes  administrative  costs  and 

contingencies. 

2/  One-half  of  construction  period  of  4 years  (d  3,25%  = 6,50% 


TABLE  14-27 

WHITEOAK  DAM  AND  RESERVOIR 
PLAN  A - WITHOUT  REFUGE 
DERIVATION  OF  AVERAGE  ANNUAL  COSTS  FOR 
GENERAL  AND  FISH  AND  WILDLIFE  RECREATION 


Interest  on  gross  investment  ($22,561,200)(0,0325)  = $ 733,200 

Amortization  ( 22, 561,200 )( 0, 00138  )=  31,100 

Operation  and  maintenance 
(Annual  visitation)  (0,20) 

(1.376.000)  ($0,20)  = 275,200 

Major  replacements 

(One-third  of  total  facilities  everv  25  years) 

(015. 550. 000) (l/3)(0.7424)(0. 03388)'  = 130.400 


TOTAL  AVERAGE  ANNUAL  COSTS  (financial) 


$1,169,900 
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TABLE  14-28 

WHITEOAK  DAM  AND  RESERVOIR 
PLAN  A - WITHOUT  REFUGE 
ALTERNATIVE  ANNUAL  COST  DERIVATION  FOR 
GENERAL  AND  FISH  AND  WILDLIFE  RECREATION 


Land  acquired  specifically  for  recreation  4,950  acres 
4,019  acres  of  joint  use  land 
Recreation  Pool 
TOTAL 


plus 

8,969 

931 

9,900  acres 


Density  = 1,370, 000  (annual  attendance)  = 
9,900  (acres) 


139  visitors/ 
acre 


Annual  cost  per  visitor  day  in  average  1960  prices 
Annual  cost  per  visitor  day  escalated  to  July  1967 
TOTAL  AVERAGE  ANNUAL  ALTERNATIVE  COST 
1,376,000  x $0.91 


= $ 0.695 

prices  =$  0.91 

= $1,255,000 


Evaluation  of  Plan  B - With  the  Refuge.  When  Plan  A,  emphasizing 
recreation  development,  is  modified  to  include  the  proposed  refuge, 
the  capability  of  the  project  for  meeting  general  recreation  demands 
is  somewhat  reduced.  Thus,  the  general  recreation  plan  developed  for 
Plan  B is  less  extensive  than  with  Plan  A.  Development  costs,  number 
of  facilities  and  recreation  visitation  have  all  been  reduced  propor- 
tionally by  25  percent  to  30  percent. 


All  interests  consider  the  project  to  offer  a somewhat  unique 
experience  because  of  the  variety  of  activities  available  in  the  proxim- 
ity of  a major  metropolitan  area.  The  user  areas  would  be  unusually 
well  developed  and  maintained.  It,  therefore,  was  considered  appro- 
priate, as  in  Plan  A,  to  apply  a monetary  unit  benefit  value  of  $1.25, 
which  is  in  the  upper  bracket  of  the  range  provided  for  by  Senate 
Document  No.  97.  A major  factor  in  selecting  this  unit  value  per 
recreation-day  was  the  recognition  of  the  extreme  scarcity  of  outdoor 
recreation  facilities  in  the  Cincinnati  region  relative  to  its  increas- 
ing population. 


Application  of  the  $1.25  unit  value  to  the  annual  visitation  of 
950,000  general  recreationists  results  in  average  annual  benefits  of 
$1,187,500.  Benefits  deriving  from  adoption  of  the  Goose  Refuge  Plan 
proposed  by  the  State  of  Ohio,  Department  of  Natural  Resources,  and 
contained  in  the  U.  S.  Fish  and  Wildlife  Service  recommendations  would 
include  waterfowl,  hunting,  production  and  preservation  of  migratory 
geese,  sightseeing,  nature  study  and  photography  in  the  goose  manage- 
ment unit. 


The  establishment  of  a major  migratory  goose  refuge  and  managed 
hunting  area  would  offer  the  recreation  visitor  a unique  experience. 

A comprehensive  interpretive  program  is  planned  with  guided  tours,  show 
ponds,  an  observation  tower,  and  nature  trails.  The  establishment  of 
such  a refuge  would  tend  to  lengthen  the  recreation  season  at  this  pro- 
ject and  extend  use  of  such  facilities  as  the  campgrounds  into  the  fall 
hunting  season.  The  opportunity  for  schools  to  use  the  interpretive 
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facilities  at  the  refuge  as  a field  laboratory  appears  unlimited.  The 
man-days  of  usage  and  the  corresponding  net  annual  benefit  values  are 
given  in  Table  14-29. 


TABLE  14-29 

WHITEOAK  DAM  AND  RESERVOIR 
SUMMARY  OF  RECREATION  BENEFITS  AND  VISITATION 
PLAN  B - WITH  THE  REFUGE 


Average-annual 
Visitor  Days  Benefits 


Recreation 

Fishery 

Upland  hunting 
Waterfowl  hunting 
Nature  study,  etc. 

Goose  production  and  preservation 
Total  recreation  visitation 
Total  recreation  benefits  (rounded) 


950,000 

13,560 

(No  increase) 
6,500 
43,500 


1,013,560 


$1,187,500 

13,560 

37,600 

87,000 

124,300 


$1,450,000 


With  the  refuge,  the  plan  of  development  for  general  recreation 
envisions  a well  developed  complement  of  facilities  to  best  suit  the 
character  of  the  project.  Facility  sizing  was  based  on  design  load 
factors  derived  from  compilation  of  data  from  similar  existing  develop- 
ments. Design  load  factors  are  as  follows: 


Design  load  = ASfi 
wt 

Where:  A = Estimated  annual  visitation,  950,000 

a = Percent  of  attendance  visiting  project  during 
recreation  season  (58)  _1/ 

d = Percent  of  the  weekly  visitation  expected  on 
Sunday  (50  estimated) 

w = Number  of  weeks  in  the  recreation  season  (13)  2/ 
t = Daily  turnover  rate  (2.0  estimated) 


Application  of  this  equation  results  in  a general  recreation 
visitation  design  load  of  10,600  for  Whiteoak  Reservoir  with  the  refuge. 


Approximately  5,400  acres  of  land  would  be  utilized  for  general 
recreation.  Of  this  total,  3,100  acres  would  be  acquired  specifically 
for  general  recreation.  This  amount  of  specific  lands  exceeds  the 
quantity  suggested  by  the  Bureau  of  Outdoor  Recreation  partly  because 
of  the  large  size  of  tracts  involved  and  partly  to  provide  a peripheral 
buffer  to  maintain  the  aesthetic  integrity  of  the  project  and  the 
assigned  unit  benefit  value. 


1/  From  study  of  visitation  in  Muskingum  River  Basin, 
Muskingum  Watershed  Conservancy  District,  1967 
2/  Recreation  season  assumed  to  be  June,  July,  August. 
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TABLE  14-30 

WHITEOAK  DAM  AND  RESERVOIR 
PLAN  B - WITH  THE  REFUGE 
SUMMARY  OF  GENERAL  RECREATION 
AND  FISH  AND  WILDLIFE  INVESTMENT  COSTS 


Item 

Total 

“ 

General  Recreation 

Facilities 

$ 9,887,400 

Contingencies 

1,483,100 

Subtotal 

$11,370,500 

E&D  - S&A 

2,062.000 

Total  Facilities 

$13,432,500 

Specific  Recreation  Land  i/ 

2,024,000 

$15,456,500 

Total  Cost,  Land  6 Facilities 

Interest  During  Construction 

1,004,700 

Total,  General  Recreation  Investment 

$16,461,200 

Fish  and  Wildlife 

Apportioned  Facilities  — 

$ 212,600 

Contingencies 

31,900 

Subtotal 

$ 244,500 

E&D  - S&A 

44,000 

Total  Apportioned  Facilities 

$ 288,500 

Specific  Fishery  Facilities 

$ 47,000 

Contingencies 

7,000 

Subtotal 

$ 54,000 

E6D  - S6A 

9,000 
$ 63,000 

Total  Specific  Facilities 

Hunting  Management  Unit  Facilities 

$ 60,000 

Contingencies 

9,000 

Subtotal 

$ 69,000 

E&D  - S&A 

11,000 

Total  Hunting  Management  Unit  Facilities 

$ 80,000 

Hunting  Management  Unit  Land 

$ 1,458,500 

Total  Cost  F&WL  Land  & Facilities 

$ 1,890,000 

Interest  During  Construction 

122,800 

Total,  Fish  & Wildlife  Investment 

$ 2,012,800 

Inviolate  Refuge 

Facilities 

$ 75,000 

Contingencies 

11,000 

Subtotal 

$ 86,000 

E&D  - S&A 

14,000 

Total  Refuge  Facilities 

$ 100,000 

Inviolate  Refuge  Land  i/ 

1,458,500 

Total  Cost  Refuge  Land  & Facilities 

$ 1,558,500 

Interest  During  Construction 

101,300 

Total  Refuge  Investment 

$ 1,659,800 

Total  Recreation  Investment  Cost 

$20,133,800 

1/  Includes  administrative  costs  and  contingencies 

2/  F6W  shares  some  General  Recreation  facilities  in  proportion  to 

user  days:  fishing  6 hunting  = 20,000  ($10,100,000)  = $212,600 

general  recreat 10S  ypu.uuu  1 
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for  purposes  of  sun-allocation  of  costs,  a proportionate  share  of 
those  facilities  to  be  used  jointly  by  fishermen  and  hunters  has  been 
included  under  fish  and  wildlife  facilities.  The  costs  for  basic  fish 
and  wildlife  facilities  are  supplied  by  the  U.  S.  Fish  and  Wildlife 
Service,  Appendix  G.  To  these  were  added  the  costs  for  specific 
refuge  lands  and  a portion  of  facilities  used  jointly  for  both  general 
recreation  and  fish  and  wildlife  purposes.  A sumnary  of  general 
recreation  and  fish  and  wildlife  investment  costs  is  given  in 
Table  14-30. 

The  derivation  of  average  annual  costs  for  general  and  fish  and 
wildlife  recreation  facilities  is  given  in  Table  14-31.  Table  14-32 
shows  the  derivation  of  alternative  annual  costs  based  on  statistics 
from  existing  parks.  The  alternative  annual  costs  are  used  for 
allocation  purposes  in  Section  VI. 

TABLE  14-31 

WHITEOAK  DAM  AND  RESERVOIR 
PLAN  B - WITH  THE  REFUGE 
ANNUAL  COST  DERIVATIONS 
(General  and  fish  and  wildlife  recreation) 

OPERATION  AND  MAINTENANCE 

General  recreation  annual  visitation  (950,000  x 0,20) 

Fish  and  wildlife 

Total  operation  and  maintenance 

INTEREST 

General  recreation  $16,461,200  x 0.0325 

Fish  and  wildlife  3,672,600  x 0.0325 

Total  interest 

AMORTIZATION 

General  recreation  $16,461,200  x 0.00138 

Fish  and  wildlife  3,672,600  x 0.00138 

Total  amortization 

MAJOR  REPLACEMENTS 

General  recreation  $11,370,500  x 1/3  x 0.7424  x 0.03388 

Fish  and  wildlife  244,500  x 1/3  x 0.7424  x 0.03388 

Total  major  replacements 

TOTAL  AVERAGE  ANNUAL  COSTS  (Financial) 


$ 190,000 

15,500  y 

$ 205,500 


$ 535,000 
119,400 
$ 654,400 


$ 22,700 
5,100 
$ 27,800 


$ 95,300 
2,000 
$ 97,300 

$985,000 


1/  Estimated  by  U.  S.  Fish  and  Wildlife  Service  (includes  replacements 
of  fish  and  wildlife  and  refuge  facilities) 

111-14-109 


r 


TABLE  14-32 

WHITEOAK  DAM  AND  RESERVOIR 
PLAN  B - WITH  THE  REFUGE 
ALTERNATIVE  ANNUAL  COST  DERIVATION  FOR 
GENERAL  AND  FISH  AND  WILDLIFE  RECREATION 


General  recreation  and  fish  and  wildlife  recreation  outside  refuge 


Land  acquired  specifically  for  general  recreation  3,100 

Hunting  lands  2,750 

Joint  use  lands  available  to  general  recreation 
below  refuge  boundary  (includes  747  Acre 

Recreation  pool)  2,300 

Total  8,150  Acres 

Annual  attendance 

General  recreation  950,000 

Fish  and  wildlife  20,060 

Total  970,060 


970,060  (Annual  attendance) 

8,150  acres  = 119  visitors/acre,  density 

Annual  cost  per  visitor  day  = $ 0.74 


Annual  cost  per  visitor  day  escalated  to  July  1967  prices  = .97 

Total  alternative  annual  economic  cost 

970,060  x $.97  $941,000 

Inviolate  refuge  202,100  1/ 

TOTAL  ALTERNATIVE  COST  $1,143,100 


1/  Based  on  alternative  first  costs  developed  by  U.  S.  Fish  and 
Wildlife  Service  plus  allowance  for  0M4R  and  loss  of  land 
economic  productivity.  First  costs  based  on  acquisition 
and  development  cost  of  Ottawa  and  Muscatatuck  National 
Wildlife  Refuges,  Ohio  and  Indiana.  See  FiW  report.  Appendix  G. 

A comparison  of  land  requirements  for  the  two  plans  is  given 
in  Table  lU-33. 
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TABLE  14-33 

COMPARISON  OF  LAND  REQUIREMENTS 
PLAN  A & PLAN  B 


Category 
Joint  Use 

General  Recreation 
Fish  and  Wildlife 
Refuge  _1  / 

Other 

Total  fish  and  wildlife 
Total  lands 


Plan  A Plan  B 

Without  the  Refuge  With  the  Refuge 

Acres 

4,900  4,900 

4,950  3,100 

(5,500) 


__0 5,500 

9,850  13,500 


_1/  Includes  associated  hunting  lands  adjacent  to  inviolate  refuge.  Does 
not  include  joint  use  lands  of  2,000  acres  within  inviolate  refuge. 


The  northern  184  acres  of  the  seasonal  pool  would  be  within  the  refuge 
leaving  747  acres  available  for  general  recreation  usage.  Additionally,  a 
42  acre  portion  of  the  seasonal  pool  adjacent  to  the  refuge  boundary  would 
be  placed  under  joint  general  recreation  and  refuge  management.  Inclusion 
of  the  refuge  reduces  the  recreation  lake  acreage  by  only  20  percent  and 
the  quantity  of  reasonable  adjacent  land  by  about  40  percent,  thereby  sub- 
stantially decreasing  the  ratio  of  land  acreage  to  lake  surface  acreage. 


As  a result  of  the  decrease  in  recreation  land  acreage,  facility  develop- 
ment had  to  be  scaled  down;  however,  because  of  the  high  unsatisfied  recrea- 
tion demand  in  the  zone  of  influence,  the  overall  reduction  in  facilities  was 
held  to  about  25  percent.  Camping  facilities  were  reduced  proportionally 
more  than  other  facilities  because  the  more  desirable  land  for  camping  is 
located  in  the  confines  of  the  refuge.  It  was  also  assumed  that  development 
of  Plan  B-With  the  Refuge  would  receive  considerably  more  day-use  than  Plan  A 
-Without  the  Refuge  since  the  educational  and  scientific  attributes  of  the 
plan  would  attract  day  visitors  for  nature  study  purposes  during  the  goose 
migrating  seasons. 


The  topography  of  the  modified  general  recreation  area  is  less  adapt- 
able to  construction  of  access  roads.  Under  these  conditions  the  general 
recreation  use  of  the  project  with  the  refuge  would  be  roughly  three-fourths 
that  of  Plan  A-Without  the  Refuge.  The  proportional  facilities  costs, 
however,  especially  for  circulatory  roads,  would  be  somewhat  greater. 

The  Selected  Plan  for  Environmental  Resources  Development.  The  plan 
of  development  for  environmental  resources  would  be  established  around  a 
931-acre  seasonal  pool  at  elevation  826.  The  northern  portion  of  the  pro- 
ject would  be  developed  for  fish  and  wildlife  purposes  while  the  southern 
sector  would  provide  the  area  and  facilities  for  general  recreation  uses. 

The  selected  plan  would  comprise  three  basic  components:  (1)  an  inviolate 
migratory  goose  refuge,  (2)  adjacent  managed  hunting  lands  and  (3)  a park- 
type  development  around  the  recreation  lake.  The  general  recreation  por- 
tion of  the  plan  also  incorporates  features  to  be  used  jointly  by  fisher- 
men, especially  in  the  tailwater  area  below  the  dam.  The  overall  plan  with 
the  general  locations  of  areas  to  be  developed  in  conjunction  with  the 
proposed  impoundment  is  shown  on  Exhibit  14-26. 
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While  the  topography  of  the  area  is  neither  outstanding  nor  rugged, 
it  does  present  a pleasant  pastoral  landscape,  and  with  the  formation 
of  the  reservoir  creates  a setting  of  substantially  enhanced  scenic 
quality.  Existing  wooded  areas  along  the  periphery  of  the  pool  will  be 
supplemented  and  improved  with  planned  reforestation.  The  proposed  goose 
refuge  will  be  of  national  significance,  will  greatly  enhance  sightseeing 
interest  and  will  serve  as  a focal  point,  particularly  during  the  seasons 
of  the  year  when  general  recreation  activities  are  not  at  a high  intensity. 
The  numerous  arms  and  peninsulas  created  by  the  reservoir  are  advantageous 
to  recreational  development  and  every  consideration  is  given  to  enhancing 
the  individuals  contact  with  the  surrounding  environment.  Prominent  knolls 
and  small  hills  located  throughout  the  project  area  provide  exceptional 
panoramic  views,  including  the  dam  and  spillway  and  wide  expanses  of  the 
lake.  The  two  uses,  refuge  and  general  recreation,  will  be  fitted  to- 
gether in  such  a wav  that  each  compliments  the  other  and  neither  domi- 
nates the  development.  As  indicated  in  the  project  development  plan,  the 
intensity  of  recreational  development  of  the  project  has  been  kept  to  a 
minimum  with  facilities  widely  distributed  throughout  all  the  lands 
available . 

The  design  density  of  the  recreation  facilities  will  be  kept  to  a 
level  which  insures  the  maximum  opportunity  for  the  user  to  enjoy  the 
resource.  Camping  areas  will  have  four  sites  per  acre  with  spacing  be- 
tween individual  sites  of  approximately  120  feet,  considerably  greater 
than  the  normal  spacing  which  ranges  from  65-75  feet.  At  this  spacing, 

120  feet,  each  camp  site  will  have  allotted  to  it  10,890  square  feet, 
including  3,500  square  feet  of  road.  Standard  development  of  seven  sites 
per  acre  provides  6,600  square  feet  per  site  of  which  2,250  is  in  roadways. 

The  density  of  the  facilities  in  the  picnic  area  also  will  be  four 
units  per  acre  which  provides  a full  10,890  square  feet  per  table. 

The  design  criteria  for  swimming  beaches  is  standard  over  much  of 
the  country,  i.e.  50  square  feet  per  person;  however,  an  additional  2.5 
acres  of  land  per  acre  of  dry  beach  will  be  provided  for  the  necessary 
appurtenant  battling  facilities. 

In  addition  to  the  area  required  for  parking,  an  acre  of  land  will 
be  provided  for  each  two  lane  boat  launching  ramp.  Parking  spaces  will 
be  provided  at  the  standard  rate  of  125  cars  and  75  cars  and  trailers  per 
acre.  The  total  acreage  of  developed  land  has  been  increased  by  ten  per- 
cent to  provide  for  comfort  stations,  landscaping,  game  courts  and  the  like. 

A development  of  this  intensity  will  accommodate,  on  the  average, 

17  persons  per  acre  per  instant,  or  a design  load  of  10,600  persons  on 
605  acres  of  developed  land. 
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There  are  1,100  acres  of  recreation  land  within  the  zone  of  water 
enhancement,  excluding  lands  within  the  refuge  and  lands  required  for 
other  project  purposes.  The  proposed  development  therefore  would  require 
somewhat  more  than  half  this  area,  about  58  percent;  42  percent  of  the 
area  would  remain  in  scenic  and  aesthetic  buffering. 

Although  such  a water-oriented  scheme  would  provide  a quality 
development,  it  represents  a type  of  development  which  is  less  resource- 
oriented  than  is  considered  desirable  at  this  project.  The  same  capacity, 
i.e.  design  load  of  10,600,  has  been  distributed  throughout  the  entire 
area  available  for  general  recreational  uses,  i.e.  5,400  acres,  with  the 
result  that  on  the  average  each  acre  will  have  to  accommodate  about  two 
persons  per  instant,  a condition  not  frequently  found  in  the  more  exten- 
sive areas  of  state  and  national  forest  lands. 

According  to  the  Fish  and  Wildlife  Service  report  in  Appendix  G,  the 
reservoir  would  destroy  about  760  man-days  of  stream  fishing  annually 
but  the  tailwater  and  impoundment  fisheries  created  by  the  reservoir  would 
amount  to  14,320  man-days  per  year.  Some  public  hunting  presently  is  pro- 
vided in  the  project  area.  The  potential  for  upland  game  hunting  is 
excellent  in  the  cleared  and  cultivated  portions  of  land  to  be  acquired 
for  the  project.  The  Fish  and  Wildlife  Service  estimates  that  the  losses 
in  upland  game  hunting  will  be  offset  by  provisions  for  upland  game  hunt- 
ing on  general  recreation  lands.  Initially,  land  in  the  wildlife  manage- 
ment unit  will  be  closed  to  upland  game  hunting.  Existing  waterfowl 
hunting  is  negligible. 

The  wildlife  management  unit,  comprised  of  7,500  acres  of  land  and 
encompassing  approximately  184  acres  of  the  seasonal  pool,  would  be 
utilized  entirely  for  the  management,  conservation  and  propagation  of 
wildlife  resources.  Additionally,  a 42-acre  portion  of  the  seasonal  pool 
adjacent  to  the  refuge  boundary  would  be  placed  under  joint  general  recrea- 
tion and  refuge  management.  This  water  area  would  be  separated  from  the 
downstream  area  by  a line  of  buoys  to  preclude  boating.  It  would  be  acces- 
sible to  the  campers,  and  bank  fishing  would  be  permitted.  A major  portion 
of  the  management  area  (4,750  acres)  would  be  designated  as  an  inviolate 
goose  refuge.  The  remaining  acreage  would  provide  area  for  intensive  game 
management.  Facilities  would  be  provided  to  permit  appropriate  use  of  the 
area  by  the  public. 

Approximately  5,400  acres,  or  40  percent  of  the  total  project  lands, 
including  747  acres  of  the  seasonal  pool  would  be  developed  for  optimum 
utilization  by  the  public  in  pursuit  of  such  major  outdoor  recreation 
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activities  as  boating,  camping,  swimming,  fishing,  picnicking,  hiking, 
and  sightseeing.  Development  to  satisfy  the  public  need  will  entail  five 
separate  areas,  two  of  which  are  proposed  as  major  day-use  complexes,  two 
others  are  for  overnight  camping,  one  of  those  being  for  group  camping. 

The  fifth  area  is  downstream  from  the  dam  and  would  be  for  utilization 
of  the  tailwater  fisheries.  The  plan,  as  shown  on  exhibit  14-26,  represents 
the  cooperative  planning  of  the  appropriate  Federal  agencies  and  the  Ohio 
Department  of  Natural  Resources.  In  view  of  expected  heavy  demands  from 
the  zone  of  influence,  the  plan  of  development  has  been  prepared  with  a 
view  to  providing  a high  degree  of  quality  in  facility  development  for 
the  betterment  of  the  recreation  experience.  The  character  of  facilities 
to  implement  the  plan  is  based  on  criteria  which  generally  exceeds  those 
presently  used  by  the  Corps  and  the  Ohio  Department  of  Natural  Resources. 
Prior  discussions  of  development  criteria  has  indicated  that  fewer  facili- 
ties will  be  developed  on  each  acre  of  ground,  thus  providing  a more 

desirable  recreation  environment.  The  number  of  facilities  is  determined 
bv  criteria  normally  used  by  the  Corps  and  as  discussed  with  the  Bureau 
of  Outdoor  Recreation  and  the  Ohio  Department  of  Natural  Resources. 
Recreation  usage  projection  estimates  indicate  that  initial  demands  will 
exceed  the  optimum  capacity  of  the  park.  The  plan,  therefore,  envisions 
no  future  incremental  development  to  accommodate  long  range  growth  in 
visitation  at  this  time. 

Existing  Natural  and  Man-made  Resources.  The  project  area  is 
characterized  by  an  excellent  potential  for  inclusion  of  the  scenic  and 
highly  essential  ecological  resources  into  hiking  and  biological  studv 
programs,  contingent  upon  their  protection  from  disturbances  during 
construction.  The  following  guidelines  cover  items  for  particular 
emphasis : 

Borrow  areas,  spoil  areas,  haul  roads  and  clearing:  Borrow  for 

dam  construction  which  cannot  be  removed  from  within  the  seasonal  pool 
area  and  spillway  cut  will  be  scheduled  for  removal  from  other  project 
land  only  after  possible  damage  to  project  resources  has  been  eliminated 
or  minimized  by  integration  of  construction  plans  with  the  joint  Corps  of 
Engineers  - Ohio  Department  of  Natural  Resources  environmental  resources 
development  plan. 

The  location  of  all  spoil  areas  and  haul  roads  will  be  selected 
as  with  borrow  areas  with  a view  to  later  adaption  into  parking  areas  and 
access  and  circulation  roads. 

Access  and  haul  roads  for  clearing  purposes  will  be  located  in 
the  same  manner  as  construction  haul  roads.  Buildings  and  other  structure 
removal  above  seasonal  pool  elevation  will  be  treated  similarly  with  a 
view  toward  use  in  the  development  plan.  No  burning  will  be  permitted 
above  seasonal  pool  elevation. 
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Relocation  of  roads,  utilities,  and  cemeteries:  Road,  electric 

transmission  line,  and  cemetery  relocation  will  be  achieved  to  accommo- 
date the  plan  for  environmental  resources  development,  items  for  special 
emphasis  are  road  alignment,  borrow  and  spoil  area  location,  and  road 
construction  criteria  related  to  erosion  control,  landscaping,  and 
visitor  uses. 

Abandonment  of  existing  roads:  All  encumbrances  on  existing 
roads  within  the  project  boundary  will  be  extinguished  and  the  road 
right-of-way  abandoned  unless  otherwise  specified  in  the  environmental 
resources  development  plan. 

Historical,  aesthetic,  and  scientific  resources i The  signi- 
ficance and  disposition  of  existing  resources  in  this  categroy  (which 
includes  archeological,  geological,  and  ecological  features)  will  be 
determined  more  specifically  during  detailed  post-authorization  en- 
vironmental resources  planning.  Important  features  will  be  marked  for 
protection  during  project  construction.  The  location  of  interpretive 
centers  and  nature  trails  described  herein  will  be  aujusted  to  include 
and  highlight  these  features  to  supplement  the  outdoor  recreation  ex- 
perience. The  National  Park  Service  will  be  notified  when  the  project 
is  authorized  and  will  be  afforded  an  opportunity  to  make  a survey 
for  archeological  and  historical  features. 

General  Outdoor  Recreation  Activity  Areas.  This  phase  of  the 
plan  will  feature  controlled  vehicular  access  using  an  entrance 
station  on  each  side  of  the  reservoir,  and  an  interior  stabilized- 
surface  park  road  system  of  over  27  miles  in  length.  The  major 
development  sites  are  on  the  relatively  flat  upland  areas  overlooking 
the  river  valley  north  of  the  dan,  and  extend  as  contiguous  units 
on  both  sides  to  a point  about  3-1/2  miles  upstream  from  the  dam  to 
the  south  boundary  of  the  wildlife  management  unit.  The  family  and 
group  camping  areas  provide  a transition  zone  between  the  general 
recreation  activities  in  the  lower  reservoir  area  and  the  wildlife- 
oriented  recreation  activities  in  and  adjacent  to  the  wildlife 
management  unit  in  the  upper  reservoir  area.  Moreover,  it  is  expected 
that  the  proximity  of  a managed  "biological"  area  to  these  camping 
areas  will  serve  as  a special  inducement  for  vacation  camping  at  the 
reservoir. 

General  outdoor  recreational  activities  will  be  concentrated  in 
five  distinct  areas  consisting  of  a high-density  day-use  area;  a 
tent  and  trailer  camping  area;  a medium-density  day-use  area;  a 
group  camping  area;  and  a tsilwater  fishing  area.  Each  of  these 
areas  will  have  individual  water  and  sanitary  systems  to  meet 
approved  health  standards.  Access  and  circulation  roads  will  have 
stabilized  surface  treatment.  Landscaping  in  each  area  will  take 
into  account  the  ecological  significance  of  the  existing  cover  and 
topographical  features  and  will  be  strategically  planned  for  joint- 
use  in  scenic  enhancement,  activity  separation,  and  soil  stabiliza- 
tion. Management  will  be  under  the  jurisdiction  of  the  Ohio  Depart- 
ment of  Natural  Resources. 
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Wahlsburg  Complex  - This  1,853-acre  area  extends  along  the 
entire  left  bank  of  the  reservoir  from  the  dam  to  the  Whiteoak  Bluff 
group  camping  complex.  Near  the  upstream  limits,  its  relatively  steep 
shoreline  grades  into  a gently-sloping  peninsula  on  which  a large 
swimming  beach  and  a boat  ramp  and  storage  dock  will  be  located.  This 
area,  which  will  be  operated  by  the  state,  will  also  include  picnicking 
and  parking  with  capacities  to  compliment  the  beach  and  boating  facil- 
ities. The  remainder  of  the  area  will  feature  picnicking,  nature 
hiking  trails,  and  an  overlook  area  with  an  interpretation  center  near 
the  dam.  The  latter  facility  will  provide  a visitor-actuated  audio- 
visual presentation  of  project  history,  historical  and  scientific 
features,  and  recreational  guidance.  The  area  is  of  sufficient  size 
to  provide  the  necessary  flexibility  of  layout  to  accommodate  the 
administrative  requirements  of  the  State  Park  program. 

Whiteoak  Valley  Camping  Complex  - This  wooded,  moderately 
rolling  area  of  789  acres  will  feature  tent  and  trailer  camping. 
Supporting  facilities  include  circulation  roads,  comfort  station 
capacity  to  support  the  design  load,  an  overlook  and  interpretation 
center,  a launching  ramp,  and  a camper  swimming  beach.  The  area  is 
ideally  located  at  the  northern  extremity  of  the  Indian  Run  Picnic 
Area  circulation  road  for  good  isolation,  and  adjacent  to  the  south 
boundary  of  the  refuge  area,  for  enhancement  of  the  camping  experience 
through  observation  of  migratory  birds  and  associated  aquatic  plants 
and  animals.  Administrative  facilities  can  be  centrally  located  for 
efficient  administration. 

Indian  Run  Picnic  Area  - Development  at  this  1669-acre  site 
on  the  lower  right  bank  of  the  reservoir  will  feature  a picnic  area 
with  parking,  an  overlook  and  interpretation  center,  and  nature  hiking 
trails.  A steep  shoreline  will  limit  recreational  development  to  the 
upland  areas.  A portion  of  the  existing  road  system  can  be  utilized 
for  segments  of  the  access  and  interior  road  system. 

Whiteoak  Bluff  Group  Camping  Complex  - This  long  narrow 
peninsular  area  of  161  acres  is  located  across  the  reservoir  from 
the  family  camping  complex  with  ideal  separation  from  day-use  activities 
in  the  lower  portion  of  the  reservoir.  Also,  as  with  the  family  camping 
complex,  this  area  is  adjacent  to  the  south  boundary  of  the  wildlife 
management  unit  providing  unique  nature  study  opportunities  in  addition 
to  the  usual  outdoor  group  camping  activities.  The  availability  of  the 
biological  museum  features  of  the  wildlife  management  unit  will  make 
this  area  particularly  attractive  to  organized  youth  groups,  such  as 
Boy  and  Girl  Scouts,  Future  Farmers  and  Future  Homemakers,  and  4-H,  as 
well  as  unorganized  groups,  such  as  neighborhood  house,  physically 
handicapped,  and  other  community  charac ter -deve lopment  programs. 
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Tailwater  fishing  Area  - An  interpretation  center,  84  picnic 
units,  a trail  to  an  overlook  above  the  dam,  and  parking  for  100  cars 
are  planned  for  this  183-acre  area.  Water  quality  flexibility  to  be 
provided  by  a multi-level  outlet  will  permit  reasonable  management 
of  the  downstream  fishery  to  provide  year-around  warmwater  fishing. 

Wildlife  Management  Unit.  As  requested  by  the  Ohio  Department 
of  Natural  Resources  and  recommended  in  the  Bureau  of  Sport  Fisheries 
and  Wildlife  detailed  fish  and  wildlife  report  of  May  21,  1968,  this 
management  unit  will  function  as  a multiple-use  area.  However,  goose 
and  other  species  of  waterfowl  management  and  production  will  be 
emphasized. 

The  waterfowl  and  related  management  unit  will  be  extensively 
developed.  Included  are:  a forty-acre  captive  Canada  goose  breeding 
pen,  fourteen  satellite  ponds,  five  nature  trails,  two  observation 
mounds,  thirteen  parking  lots,  a manager's  residence  and  service 
buildings.  Based  upon  experience  at  other  management  areas,  the 
proposed  7,900-acre  wildlife  management  unit  would  be  the  minimum 
acreage  required  to  properly  manage  and  develop  a waterfov:l  area. 

It  was  found  on  one  other  goose  management  area  in  northeastern 
Ohio  (Mosquito  Creek)  that  additional  land  was  necessary  to  manage 
the  increased  number  of  waterfowl  using  the  area.  As  a result,  the 
State  of  Ohio  recently  purchased  5,500  acres  of  ground  adjacent  to 
Corps  land  where  this  project  is  located.  The  Whiteoak  wildlife 
management  unit  should  be  expanded  similarly  by  State  acquisition, 
should  forage  needs  for  increased  waterfowl  use  require  it. 

Large  acreages  of  corn,  wheat  and  other  foods  will  be  necessary 
to  maintain  an  anticipated  population  of  10-15,000  resident  and 
migratory  geese,  along  with  other  species  of  waterfowl.  The  rate 
of  grain  consumption  is  approximately  one-half  pound  of  corn  per 
day  per  goose.  Therefore,  approximately  7,500  pounds  (125  bushels) 
of  corn  per  day  will  be  needed  for  a 15,000  goose-day  use  (15,000 
geese  on  the  area  one  day).  Holding  15,000  geese  for  90  calendar 
days  maximum  results  in  a total  use  of  approximately  1,350,000 
goose-days.  The  corn  consumption  would  be  approximately  675,000 
pounds  or  11,125  bushels.  With  an  average  corn  yield  of  80-90 
bushels  per  acre,  approximately  1,390  acres  of  corn  land  would  be 
needed.  Since  the  Division  of  Wildlife  will  share-crop,  the  goose 
management  plan  provides  for  cropping  a minimum  of  2,500-3,000  acres 
of  corn. 

There  are  only  25,000  acres  of  corn  and  13,000  acres  of  soybeans 
produced  annually  in  Brown  County.  Minimum  yields  and  acreage 
limitations  dictate  the  requirement  for  a large  acreage  on  the 
management  unit.  However,  this  acreage  is  small  compared  with  the 
62,000  acres  of  corn  and  54,000  acres  of  soybeans  produced  in  Mercer 
County  where  the  successful  Mercer  County  Waterfowl  Area  is  located. 
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As  in  Mercer  County,  farming  will  be  done  under  cooperative  agreements 
with  neighboring  farmers  on  the  basis  of  soil  tests,  using  agricultural 
procedures  recommended  by  the  Soil  Conservation  Service. 


In  order  to  establish  local  goose  flight  patterns  essential  for 
proper  waterfowl  harvest  management,  agricultural  cropping  patterns 
will  contain  a diversity  of  crops  (corn,  wheat,  rye)  in  field  layouts 
of  long  strips. 

The  development  and  required  distribution  of  free  nesting  and 
local  breeding  populations  of  Canada  geese  will  be  achieved  with  the 
use  of  satellite  ponds  strategically  located  throughout  the  entire 
wildlife  area.  Ohio's  program  of  "imprinting  tub  nesting"  geese  shows 
that  geese  can  be  induced  to  utilize  any  pond  that  is  developed  properly. 
Fourteen  such  ponds  are  planned  for  construction  on  and  adjacent  to  the 
refuge. 

Wide  distribution  of  water  areas  is  provided  for  goose  resting 
areas  within  the  refuge  area  along  with  creating  flight  patterns 
desired  in  the  hunting  zone. 

It  is  anticipated  that  subsequent  studies  may  indicate  the  need 
to  develop  one  or  two  shallow  impoundments  by  drilling  wells  such  as 
those  that  are  in  operation  at  the  Resthaven  Wildlife  Area  in  Huron 
County. 

Thirteen  hunter  parking  lots  will  be  constructed  within  the  hunt- 
ing and  refuge  zones.  Hunters  will  drive  to  the  parking  lot  nearest 
their  shooting  zone  rather  than  being  distributed  by  the  area  manager. 

Five  nature  trails  will  be  developed  initially  in  the  refuge  zone 
for  bird  watching,  hiking,  photographic  endeavors,  and  general  obser- 
vation. Parking  lots  for  hunting  also  will  be  utilized  in  conjunction 
with  nature  trails  in  the  refuge  portion. 

Two  observation  towers  will  be  constructed  in  the  area.  Heavy  use 
by  the  public  is  anticipated,  based  on  experience  at  the  tower  located 
on  Killdeer  Wildlife  Area  in  central  Ohio,  and  in  other  states.  A 
study  of  the  Horicon  Marsh  in  Wisconsin  revealed  that  41,500  persons  in 
f 1960  and  75,800  in  1961  came  expressly  to  watch  and  observe  the  geese. 

Reports  from  Michigan  reveal  that  250,000  people  visited  the  Kellogg 
Bird  Sanctuary  near  Battle  Creek  and  Kalamazoo. 

The  management  unit  also  lends  itself  and  is  expected  to  support 
use  as  a research  center  for  agricultural  practices,  horticultural 
techniques,  and  wildlife  pathological  studies  in  conjunction  with  local 
university  and  college  academic  and  extension  programs  of  wildlife 
management.  Visitation  by  elementary  school  children  will  be  accommo- 
dated not  only  for  nature  study  field  trips,  but  for  demonstrations  of 
soil,  water  and  wildlife  conservation  practices. 
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15.  PROJECT  COST 


Wot  iji^^ 

W-gcedi/v#  T&pz  " fr/Mec/ 

SECTION  IV  - COST  ESTIMATES 


The  capital  cost  as  used  in  this  section  consists  of  the  initial 
costs  for  such  project  items  as  lands  and  damages,  relocations,  dam 
and  appurtenant  works,  facilities  for  recreation,  fish  and  wildlife 
development  including  the  refuge,  engineering  and  design,  and  super- 
vision and  administration.  All  capital  costs  are  usually  referred  to 
as  construction  costs  and  exclude  interest  incurred  during  construc- 
tion. Construction  costs  were  based  upon  detailed  layouts  shown  on 
Exhibits  14-23  and  14-24  and  design  considerations  discussed  in 
Section  III.  Unit  prices  for  the  estimates  are  based  upon  costs  for 
similar  work  performed  in  nearby  areas  and  upon  prices  prevailing  in 
July  1967.  Table  14-34  summarizes  the  costs  for  the  proposed  Whiteoak 
Dam  and  Reservoir  for  Plan  A - Without  the  Refuge.  Detailed  estimates 
of  capital  costs  are  shown  in  Table  14-35.  The  costs  for  Whiteoak 
Dam  and  Reservoir  Plan  B - With  the  Refuge  are  summarized  in  Table 
14-36.  Detailed  estimates  are  included  in  Table  14-37,  The  total 
cost  of  construction  of  the  recommended  water  project  with  the  refuge 
is  estimated  to  be  $40,031,000. 

Investment  costs  are  the  sum  of  the  capital  costs  and  the  accrued 
interests  on  those  expenditures  up  to  the  time  the  project  services 
become  available.  Interest  during  construction  on  capital  costs  was 
computed  by  multiplying  the  construction  expenditure  by  an  interest 
rate  of  3.25  percent  for  one-half  the  construction  period  in  years. 

! The  construction  period  for  Whiteoak  Dam  and  Reservoir  was  assumed  to 

[ ■ be  four  years. 

Investment  costs,  adjustments  for  changes  in  land  productivity 
rates,  and  costs  of  operation,  maintenance  and  major  replacement  must 
be  reduced  to  a cornion  time  basis,  corresponding  to  benefit  computa- 
tions, for  the  purposes  of  the  project  evaluation,  comparison  of 
alternative  projects,  and  for  cost  allocation.  The  investment  costs 
were  reduced  to  their  annual  equivalent  by  considering  the  interest 
[ on,  and  the  amortization  of,  the  initial  investment  at  an  interest 

rate  of  3.25  percent  per  annum  over  an  amortization  period  of  100 
years.  Operation  and  maintenance  charges  for  the  proposed  development 
j are  based  upon  current  costs  at  similar  projects  and  include  cost 

i for  major  replacement  items  as  applicable.  The  sum  of  these  items 

- gives  the  total  annual  costs,  either  financial  or  economic.  The 

total  annual  economic  cost  differs  from  the  annual  financial  cost  in 
that  it  reflects  the  adjustment  for  net  loss  of  economic  productivity 
of  land.  All  lands  required  for  the  project  were  considered  to  have 
a present  rate  of  productivity  equal  to  five  percent  of  their  value 
annually.  When  these  lands  are  converted  to  project  use,  they  are 
considered  to  have  a productivity  equal  to  the  risk  free  Government 
interest  rate  applicable  at  the  time  the  cost  estimate  was  prepared. 
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The  difference  in  the  annual  productivity  rates  multiplied  by  the 
value  of  the  lands  is  equal  to  the  net  annual  loss  of  production  to 
the  economy.  Detailed  estimates  of  annual  financial  and  economic 
costs  of  the  water  project  without  and  with  the  refuge  are  included 
in  Tables  14-38  and  14-39,  respectively. 


TABLE  14-34 
SUMMARY  OF  COSTS 
PLAN  A - WITHOUT  THE  REFUGE 
WHITLOAK  DAM  AND  RESERVOIR 

(Based  on  prices  prevailing  in  July  1967) 


Lands  and  damages  A/ 

Relocations 

Reservoir 

Dam  and  appurtenances 
Recreation 

Permanent  operating  equipment 
Engineering  and  design 
Supervision  and  administration 

2/ 

Total  cost  — 


$ 5,102,000 

2.650.000 

332.000 

13.400.000 

15.550.000 

185.000 

3.115.000 

2.566.000 

$ 42,900,000 


Cost  with  Items 
Nos.  7 and  8 
distributed 

$ 5,102,000 

3,119,000 

390.000 

15.770.000 

18.301.000 

218.000 


$ 42,900,000 


Includes  $2,883,200  specifically  for  general  recreation. 
Does  not  include  $60,000  for  preauthorization  studies. 
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TABLL  14-35 

DETAILED  ESTIMATL  Or  CAPITAL  COST 
PLAN  A - WITHOUT  THU  REFUGE 
WHITLOAK  LAM  ANL  RESERVOIR 
(Hased  on  prices  prevailing  in  July  1967) 


Item 

Unit 

Quantity 

Unit  Price 

Amount 

LANDS  AND  DAMAGES 

fee  acquisition 

Improved  residential  sites  Acre 

17 

$2,000 

$ 34,000 

Commercial  church  sites 

Acre 

20 

1,500 

30,000 

Potential  frontare  sites 

Acre 

48 

1,350 

64,800 

Rural  homes it es 

Acre 

200 

860 

172,000 

Croplands 

Acre 

5,650 

270 

1,525,500 

Pasture 

Acre 

2,170 

125 

271,250 

Woodlands 

Acre 

1,530 

70 

107,100 

Creek  Leas  6 ravines 

Acre 

665 

25 

16,625 

Subtotal,  land 

10,300 

$2,221,275 

I improvements 

farm  buildings 

Sets 

15c 

- 

$1,449,675 

Commercial 

Sets 

3 

- 

51,000 

Churches 

Sets 

3 

~ 

72,000 

Subtotal , improvements 

159 

$1,572,675 

Severance  damages 

L.S. 

- 

- 

65,000 

Subtotal,  fee  lands  and 

damages 

$3,858,950 

Contingencies 

914,650 

Total  fee  acquisition 

$4,623,600 

Resettlement  costs 

Tracts 

150 

$ 400 

60,000 

Administrative  costs 

Tract  s 

182 

1,200 

218,400 

TOTAL,  LANDS  AND  DAMAGES 

$5,102,000 
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TABLE  14-35  (Cont'd) 


Item 

Unit 

Quantity 

Unit  Price 

Amount 

PE LOCATIONS 

Roads 

U.S.  68  (relocate) 

Mile 

1.7 

- 

$ 

525,000 

Brown  Co.  5 (relocate 

6 new  bridge) 

Mile 

0.8 

- 

220,000 

Brown  Co.  21  (relocate)Mile 

2.3 

- 

288,000 

Brown  Co.  83  (relocate 

)Mile 

2.2 

- 

— 

310,000 

Subtotal,  Roads 

7.0 

$1 

,343,000 

Utilities 

Power  lines  (relocate) 

L.S. 

- 

- 

650,000 

Telephone  lines  (re- 

locate) 

Mile 

13.0 

- 

— 

50,000 

Subtotal,  Utilities 

$ 

700,000 

Cemeteries  (8) 

Graves 

Ea. 

400 

$ 300 

$ 

120,000 

Beautification 

L.S. 

- 

- 

$ 

47,000 

Subtotal,  Relocations 

$2 

,210,000 

Contingencies 

— 

440,000 

TOTAL,  RELOCATIONS 

$2 

,650,000 

RESERVOIR 

Clearing  reservoir 

Acre 

360 

250 

$ 

90,000 

Clearing  reservoir 

( for  W . S . ) 

Acre 

619 

250 

154,750 

Boundary  marking 

Mile 

16 

2,000 

— 

32,000 

Subtotal,  Reservoir 

$ 

276,750 

Contingencies 

— 

55,250 

TOTAL,  RESERVOIR 

$ 

332,000 
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TABLE  14-35  (Cont’d) 


Item 

Unit 

Quantity 

Unit  Price 

Amount 

rAP  AND  APPURTENANCES 
Dam  and  Spillway 

Care  6 diversion  of  water 

L.S. 

1 

$ - 

$ 75,000 

Field  office  building 

L.S. 

1 

- 

50,000 

Clearing  and  grubbing 

Acre 

7? 

350.00 

25,200 

Excavation 

Common 

C.Y. 

717,000 

.90 

645,300 

Rock 

C.Y. 

272,000 

1.75 

476,000 

Spillwav  weir  and  walls 

C.Y. 

2,610 

10.00 

26,100 

Porrow 

C.Y. 

4,950,000 

.75 

3,712,500 

Embankment 

Impervious 

C.Y. 

4,150,000 

.20 

830,000 

Random 

C.Y. 

299,000 

.20 

59,800 

Backfill 

C.Y. 

36,000 

.10 

3,600 

Inclined  and  blanket  drains 

C.Y. 

112,000 

6.00 

672,000 

Riprap 

C.Y. 

72,100 

7.00 

504,700 

Bedding  material 

C.Y. 

24,000 

3.00 

72,000 

Foundation  drilLing  for 

grouting 

L.F. 

19,200 

3.00 

57,600 

Foundation  grouting 

Bags 

14,400 

4.50 

64,800 

Rock  paved  gutter 

L.F. 

4 ,000 

5.00 

20,000 

Anchor  bars,  grouted  in  place 

L.F. 

4,000 

3.00 

12,000 

Drain  holes,  3" 

L.F. 

1,000 

4.00 

4,000 

Concrete,  spillway  weir 

and  walls 

C.Y. 

2,610 

40.00 

104,400 

Cement 

Bbl. 

3,200 

5.50 

17,600 

Steel  reinforcement 

Lb. 

310,000 

.17 

52,700 

Road  surfacing  across  dam 

Sq. Yd. 

5,200 

10.00 

52,000 

Guard  rail 

L.F. 

3,800 

4.00 

15,200 

Seeding  and  top  soil 

Acres 

12 

550.00 

6,600 

Subtotal,  Dam  and  Soillway 

$7,559,100 
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TABLE  14-35  (Cont'd) 


Item  Unit 


Cutlet  Works 

Clearing  6 grubbing  Acre 

Excavation 

Earth  C.Y. 

Rock  C.Y. 

Tunnel  C.Y. 

Rock  surface  treatment  Sq. 

Riprap  C.Y. 

Blanket  drain  material  C.Y. 

Tunnel  grouting  L.S. 

Rock  bolting  portal  face  Lb. 

Steel  tunnel  supports  Lb. 

Anchor  bars,  grouted  in  place  L.F. 
Drain  holes,  3”  L.F. 

Concrete 

Intake  Structure  C.Y. 

Tunnel  6 transition  C.Y. 

Stilling  basin  slab  and 
keys  C.Y. 

Stilling  basin  liner  walls  C.Y. 
Cement  Bbl. 

Steel  reinforcement  Lb. 

Waterstops,  rubber  L.F. 

Waterstops,  W.I.  L.F. 

Superstructure,  intake 

structure  L.S. 

5'-8"  x lO'-O"  slide  gates 

and  liners  L.S. 

4 * x 3'  Hydraulically 

operated  sluice  rates  Each 

30"  Hydraulically  operated 

gate  valve  Each 

Slide  gate  hydraulic  system  L.S. 
Low  flow  trash  racks  and 

bulkheads  and  guides  L.S. 

Emergency  bulkhead  frames 

and  guides  L.S. 

Pickup  beam  Each 

Traveling  crane,  20  T Each 

Tloat  well  assembly  L.S. 

Air  vent  system  L.S. 

Vater  supply  svstem  L.S. 

Plumbing  and  drainage  L.S. 


Quantity  Unit  Price  Amount 


6 

$ 450.00 

$ 2,700 

10,000 

1.50 

15,000 

57,600 

2.50 

144,000 

13,000 

25.00 

325,000 

260 

40.00 

10,400 

400 

7.00 

2,800 

250 

6.00 

1,500 

1 

- 

50,000 

5,600 

1.50 

8,400 

1,000,000 

.22 

220,000 

3,300 

3.00 

9,900 

1,100 

4.00 

4,400 

7,800 

70.00 

546,000 

6,600 

55.00 

363,000 

1,060 

40.00 

42,400 

960 

55.00 

52  ,800 

24,600 

5.50 

135,300 

1,500,000 

.17 

255,000 

800 

5.00 

4,000 

2,000 

3.20 

6,400 

I 

- 

100,000 

2 

- 

350,000 

2 

4,600.00 

9,200 

1 

10,300.00 

10,300 

1 

- 

32,000 

1 

- 

11,500 

1 

«. 

60,000 

1 

7,000.00 

7,000 

1 

M6 , 000. 00 

46,000 

1 

- 

10,500 

1 

- 

15,000 

1 

- 

17,200 

1 

- 

5,700 
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TABLE  14-35  (Cont'd) 


Item 

Unit  Quantity 

Unit 

Pri  c 

e Amount 

Outlet  Works  (cont'd) 

Sump  pump 

L.S. 

1 

N> 

- 

<*• 

1,700 

Heating  and  ventilating 

L.S. 

1 

- 

11,500 

Electrical  work 

L.S. 

1 

- 

00,000 

Standby  electric  generator  set 

Ea. 

1 

1 

5,000 

.00 

15,000 

Elevator  and  shaft  framing 

L.S. 

] 

- 

40,000 

Tile  page 

L.S. 

1 

- 

3,000 

Spiral  stairwav 

L.S. 

] 

- 

4,000 

Miscellaneous  ferrous  metals 

L.S. 

1 

- 

17,200 

Miscellaneous  non  ferrous 

metals 

L.S. 

1 

- 

11  ,'  00 

Trash  guards 

L.S. 

1 

- 

23,000 

Service  bridge 

L.S. 

1 

- 

28,000 

bulkhead  door 

L.S. 

1 

- 

1,200 

Handrai 1 

L.T. 

MOO 

7 

.50 

3,000 

Seeding 

Acres 

M 

500 

.00 

2,000 

Gaging  station 

L.S. 

1 

- 

— 

50,000 

Subtotal , 

Outlet 

Works 

$3 

,145,900 

Access  Road 

Clearing  and  grubbing 

Acre 

M 

S550. 

00  $ 

2 ,200 

Grading 

Sta . 

21 

3 

,500. 

00 

72,500 

Surfacing 

Sq.Yd. 

5,000 

13. 

00 

05,000 

Drainage  structures 

L.S. 

1 

- 

0,900 

Guard  rail 

L.T. 

2,100 

4. 

00 

e,400 

Seeding 

Acre 

2 

450. 

00 

900 

Speed-change  lane 

Sq.Yd. 

700 

15. 

00 

10,500 

Subtotal 

, Access 

Road 

$167,400 

Beautification 

260,000 

Subtotal 

11 

,132,400 

Contingencies 

2 

,267,600 

TOTAL,  DAM  AND  APPUPTENANCES 

$13 

,400,000 
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TABLE  14-35  (Cont'd) 


Item 

Unit  Quantity 

Unit  Price 

Amount 

RECREATION  A/ 

General  recreation  facilities 

$13,000,000 

Contingencies 

1,950,000 

Subtotal,  General  recreation 

14,950,000 

Fish  and  wildlife  facilities 

520,000 

Contingencies 

80,000 

Subtotal,  fish  and 

wildlife 

600,000 

TOTAL,  RECREATION  -f 

$15,550,000 

1/  Does  not  include  cost  for  Lands  and  Damages. 

See  page  III 

-14-127  for  a 

detailed  estimate. 

PERMANENT  OPERATION  EQUIPMENT 

Operating  quarters 

Ea.  - 

2 

$15,000 

$ 30,000 

Tractor,  truck,  boat. 

mower,  tools,  etc. 

Lot 

1 

- 

15,000 

Utility  building 

Job 

1 

- 

7,000 

Rainfall  and  discharging 

stations 

Inflow  station 

Job 

1 

- 

20,000 

Lake  gage  (intake  struct.) 

Job 

1 

- 

4,000 

Equipment  for  discharging 

station  at  dam 

Job 

1 

- 

2,000 

Outflow  station  (downstream) 

Job 

1 

- 

20,000 

Equipment  for  W.Q.C, 

Job 

1 

- 

10,000 

Rainfall  gages 

Ea. 

4 

350 

1,400 

Radio  facilities 

Job 

1 

- 

25,000 

Beautification  (oper.  qtrs.) 

Job 

1 

- 

20,000 

Subtotal 

$ 154,400 

Contingencies 

30,600 

TOTAL,  PERMANENT  OPERATING  EQUIPMENT 

$ 185,000 

ENGINEERING  AND  DESIGN 

Initial  development 

L.S. 

- 

- 

$ 3,115,000 

Future  increment 

L.S. 

0 

TOTAL,  ENGINEERING  AND  DESIGN 

$ 3,115,000 

SUPERVISION  AND  ADMINISTRATION 

Initial  development 

L.S. 

- 

- 

$ 2,566,000 

Future  increment 

L.S. 

0 

TOTAL,  SUPERVISION  AND  ADMINISTRATION  $ 2,566,000 
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TAbLE  1*4-35  (Cont'd) 

DETAILED  ESTIMATE  01  GENERAL  RECREATION 
FISH  AND  WILDLIFE  ENHANCEMENT  - FLAN  A - WITHOUT  THE  REFUGE 
WhITEOAK  DAM  nND  REGER  V'uIH 


Item 

Unit  C 

quantity 

Unit  Cost 

Amount 

FACILITIES 

Hoads  (Asphalt  & chip  & 

seal ) 

Mile 

37 

$ b5.000 

$ 3,1*45,000 

Ficnic  Units 

Each 

23^0 

500 

1,270,000 

Picnic  Shelters 

Each 

15 

15.000 

225,000 

Camping  Units 
Parking  Spaces  (Asphalt 

& 

Each 

doo 

500 

*400,000 

chip  & seal) 

Each 

3100 

(400 

1,2*40,000 

Launching  Ramps  & Stanchions 

12 1 lanes 

12 

5.000 

60,000 

Water  supply  facilities 

1. 

Job 

1 

1,750,000 

1,750,000 

Sanitary  facilities  2/ 

Job 

1 

1,53*4,000 

1,53*4,000 

beach  development 

Job 

*4 

550,000 

2,200,000 

Trails 

Mile 

10 

7,  d00 

7d,000 

Landscaping 

Acre 

U you 

250 

1,225,000 

Utilities 

Job 

l 

202,500 

202,000 

Signs 

Job 

l 

25,000 

25,000 

Interpretive  Center 

Each 

l 

150,000 

150,000 

Incinerator 

Subtotal,  facilities 
Contingencies 

Total 

Each 

*4 

*4,U0U 

16,000 

$13,520,000 

2.030.000 

$15,550,000 

1/  Includes  treatment  it  distribution  system. 

Ol  TnplnHec  q t-r  nnms  . shnupmnuspq.  unq  hhousps  find  collection  and 


TABLE  lU-36 


SUMMARY  OK  COSTS 
PLAN  B - WITh  THE  REFUGE 
WHITEOAK  BAM  AND  RESERVOIR 
(Based  on  prices  prevailing  in  July  1907) 


No. 

1. 

2. 

3. 

4. 

9. 


6. 

7. 

8. 


Item 

Lands  and  damages  1/ 

Relocations 

Reservoir 

Dam  and  appurtenances 
Recreation 

General  Recreation 
Fish  and  Wildlife 
Inviolate  Refuge 
Permanent  operating  equipment 
Engineering  and  design 
Supervision  and  administration 
Total  cost  2/ 


Cost 

$ 7,229,OU0 
2,030,000 
332,000 

13.400.000 

11.8214.000 
(11,370,900) 

(307,900) 

(86,000) 

189,000 

2,776,000 

2.299.000 

$140,031,000 


1/  Includes  $2,0214,000  specifically  for  general  recreation 
specifically  for  refuge  and  management  area 
2J  Does  not  include  $60,000  for  preauthorization  studies 
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Cost  with  Items 
Nos.  7 and  8 
distributed 

$ 7,229,000 

2,398,000 

392.000 
19,830,000 
13,9614,000 

(13,1432,900) 

(1431,900) 

(100,000) 

218.000 


$40,031,000 
and  $2,917,000 


TABLE  14-37 

DETAILED  ESTI NATE  0!'  CAPITAL  COST 

PLAN  B - WITH  THE  REFUGE 
WHITEOAK  DAM  AND  RESERVOIR 
(Based  on  prices  prevailing  in  July  1967) 

Item  Unit  Quantity  Unit  Price  Amount 

LAND::  AND  PARAGES 

Joint  Use  Lands 


Tee  Acquisition 


Improved  residential  sites 

Acre 

19 

$2,000 

$ 

38,000 

Commercial  church  sites 

Acre 

lb 

2,000 

30,000 

Potential  frontage  sites 

Acre 

b 

1,400 

7 ,i)00 

Rural  nome  sites 

Acre 

84 

900 

75,000 

Croplands 

Acre 

2,650 

270 

715,500 

Tobacco  base 

Acre 

30 

350 

10,500 

Pasture 

Acre 

1,12b 

130 

140,250 

Woodlands 

Acre 

800 

70 

50,000 

Creek  banks  and  ravines 

Acre 

172 

2b 



4,300 

Subtotal,  land 

4 ,900 

01 

,083,150 

Improvements 

Farm  buildings 

Sets 

b4 

- 

b 

546,000 

Commercial 

Sets 

2 

- 

40,000 

Churches 

Sets 

_2 

28,000 

Subtotal,  improvements 

58 

0 

614 ,000 

Severance  damages 

L.S. 

- 

- 

b 

23,000 

Subtotal,  fee  lands  and 

damages 

01 

,720,150 

Contingencies 

__ 

429,850 

Total,  fee  acquisition 

02 

,150,000 

Resettlement  costs 

Tracts 

7b 

$ 400 

$ 

30,000 

Administrative  costs 

Tracts 

90 

$1,200 

108,000 

Total,  Joint  Use  Lands 

02 

,288,000 
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TABLE  14-37  (Cont'd) 


Item  Unit  Quantity  Unit  Price  Amount 

Specific  Recreation  Lands 


Tee  Acquisition 


Improved  residential  sites 

Acre 

18 

$2,000 

$ 

36,000 

Commercial  church  sites 

Acre 

6 

2,000 

12,000 

Potential  frontage  sites 

Acre 

100 

1,400 

140,000 

Rural  home  sites 

Acre 

80 

900 

72,000 

Croplands 

Acre 

1,700 

270 

459,000 

Tobacco  base 

Acre 

30 

350 

10,500 

Pasture 

Acre 

600 

130 

78,000 

Woodlands 

Acre 

400 

70 

26,500 

Creek  banks  and  ravines 

Acre 

166 

25 

4,150 

Subtotal,  land 

3,100 

$ 

838,150 

Improvements 

Farm  buildings 

Sets 

65 

- 

$ 

695,500 

Commercial 

Sets 

7 

- 

22,000 

Subtotal,  improvements 

67 

$ 

717,500 

Severance  damages 

L.S. 

- 

- 

$_ 

7,500 

Subtotal,  fee  lands  and  ■ 

damages 

$1 

,563,150 

Contingencies 

390,850 

Total,  fee  acquisition 

$1 

,954,000 

Resettlement  costs 

Tracts 

- 

- 

$ 

34,000 

Administrative  costs 

Tracts 

30 

1,200 

$_ 

36,000 

Total,  Specific  Recreation 

Lands 

$2 

,024,000 

Specific  Refuge  Lands 

Fee  Acquisition 

Improved  residential  sites 

Acre 

28 

$2,000 

$ 

56,000 

Commercial  church  sites 

Acre 

2 

2,000 

4,000 

Potential  frontage  sites 

Acre 

10 

1,400 

14,000 

Rural  home  sites 

Acre 

160 

900 

144,000 
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TABLE  14-37  (Cont'd) 

Item  Unit  Quantity  Unit  Price  Amount 


Croplands 

Acre  3 

,000  $ 

270 

$ 810,000 

Tobacco  base 

Acre 

40 

350 

14,000 

Pasture 

Acre  1 

,000 

130 

143,000 

Woodlands 

Acre 

600 

70 

42,000 

Creek  banks  and  ravines 

Acre 

560 

25 

14 ,000 

Subtotal,  land 

5 

,500 

$1,241,000 

Improvements 

Farm  buildings 

Sets 

105 

- 

$ 970,000 

Commercial 

Sets 

1 

- 

5,000 

Subtotal,  improvements 

106 

$ 975,000 

Severance  damages 

L.S. 

- 

- 

$ 8,000 

Subtotal,  fee  lands  and  damages 

$2,224,000 

Cont ingencies 

5 56  ,000 

Total,  fee  acquisition 

$2,780,000 

Resettlement  costs 

Tracts 

- 

- 

$ 53,000 

Administrative  costs 

Tractn 

70 

- 

$ 84,000 

Total,  Specific  Refuge  Lands 

$2,917,000 

TOTAL,  LANDS  AND  DAMAGES 

$7,229,000 

RELOCATIONS 

Roads 

U.  S.  68  (relocate) 

Mile 

1.7 

- 

$ 525,000 

Brown  Co.  21  (relocate) 

Mile 

2.3 

— 

288,000 

Subtotal,  Roads 

4.0 

$ 813,000 

Utilities 

Power  lines 

L.S. 

- 

- 

$ 68b, 000 

Telephone  lines 

L . 3 . 

- 

— 

45,000 

Subtotal,  Utilities  S 731,000 
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TABLE  14-37  (Cont'd) 


Item 

Cemeteries  (8) 
Graves 


Unit  Quantity  Unit  Price  Amount 


La.  400  $ 300.00  $ 120,000 


Beautification 

Subtotal,  Relocations 
Contingencies 


TOTAL.  RELOCATIONS 


RESERVOIR 


L.S. 


Clearing  reservoir 

Acre 

300 

$ 250. GO 

90,000 

Clearing  reservoir  (for  W.S.) 

Acre 

619 

250.00 

154 ,750 

Boundary  marking 

Mile 

16 

2,000.00 

— 

32,000 

Subtotal,  Reservoir 

* 

270,750 

Contingencies 

— 

55,250 

TOTAL.  RESERVOIR 

«*• 

332,000 

DAM  AND  APPURTENANCES 


Care  and  diversion  of  water 

L.S. 

1 0 

- 

$ 75,000 

Field  office  building 

L.S. 

1 

- 

50,000 

Clearing  and  grubbing 

Acre 

72 

350.00 

25,200 

Excavation 

Common 

C.Y. 

717,000 

.90 

645,300 

Rock 

C.Y. 

272,000 

1.75 

476,000 

Spillway  weir  and  walls 

C.Y. 

2,610 

10.00 

26,100 

Borrow 

C.Y. 

4,950,000 

.75 

3,712,500 

Embankment 

Impervious 

C.Y. 

4,150,000 

.20 

830,000 

Random 

C.Y. 

299,000 

.20 

59,800 

Backf ill 

C.Y. 

36,000 

.10 

3,600 

Inclined  and  blanket  drains 

C.Y. 

112,000 

6.00 

672,000 

Riprap 

C.Y. 

72  ,100 

7.00 

504,700 

Bedding  material 

C.Y. 

24,000 

J.00 

72,000 

Foundation  drilling  for  grouting 

L.F. 

19,200 

3.00 

57 ,600 

Foundation  grouting 

Bags 

14  ,400 

4.50 

64,800 

r 


TABLE  14-37  (Cont'd) 


Item  Unit  Quantity  Unit  Price  Amount 


Rock  paved  gutter 

L.F. 

4,000 

o 

o 

• 

cn 

</> 

$ 

20,000 

Anchor  bars,  grouted  in  place 

L.F. 

4,000 

3.00 

12,000 

Drain  holes,  3" 

L.r. 

1,000 

4.00 

4 ,000 

Concrete,  spillway  weir  and  walls 

C.Y. 

2,010 

40.00 

104,400 

Cement 

Bbl. 

3,200 

5.50 

17,600 

Steel  reinforcement 

Lb. 

310,000 

.17 

52,700 

Road  surfacing  across  dam 

Sq. Yd. 

5,200 

10.00 

52,000 

Guard  rail 

L.F. 

3, BOO 

4.00 

15,200 

Seeding  and  top  soil 

Acre 

12 

550.00 



6,600 

Subtotal,  Dam  and  Spillway 

$7 

,559,100 

Outlet  Works 

Clearing  and  grubbing 
Excavation 

Acre 

0 

$ 450.00 

$ 

2,700 

Earth 

C.Y. 

10,000 

1.50 

15,000 

Rock 

C.Y. 

57,600 

2.50 

144 ,000 

Tunnel 

C.Y. 

13,000 

o 

o 

CM 

325,000 

Rock  surface  treatment 

Sq. 

260 

40.00 

10,400 

Riprap 

C.Y. 

400 

7.00 

2,800 

Blanket  drain  material 

C.Y. 

250 

6.00 

1,500 

• Tunnel  grouting 

L.S. 

1 

- 

50,000 

Rock  bolting  portal  face 

Lb. 

5 ,b00 

1.50 

8,400 

Steel  tunnel  supports 

Lb.  1 

,000,000 

.22 

220,000 

Anchor  bars,  grouted  in  place 

L.F. 

3,300 

3.00 

9,900 

Drain  noles,  3" 
Concrete 

L.F. 

1,100 

4.00 

4 ,400 

Intake  structure 

C.Y. 

7,  BOO 

70.00 

546,000 

Tunnel  and  transition 

C.Y. 

6,600 

55.00 

363,000 

Stilling  basin  slab  and  keys 

C.Y. 

1,060 

40.00 

42,400 

Stilling  basin  liner  walls 

C.Y. 

960 

55.00 

52,800 

*'  Cement 

Bbl. 

24,600 

5.50 

135,300 

Steel  reinforcement 

Lb.  1 

,500,000 

.17 

255,000 

Waterstops,  rubber 

L.r. 

BOO 

5.00 

4,000 

A Waterstops,  W.I. 

L.F. 

2,000 

3.20 

6,400 

Superstructure,  intake  structure 
: 5 * -B"  x 10f-0"  slide  gates  and 

L.S. 

1 

100,000 

liners 

L.S. 

2 

- 

350,000 

4*  x 3*  Hydraulically  operated 
sluice  gates 

30"  Hydraulically  operated 

Ea. 

2 

4 , U00. 00 

9,200 

gate  valve 

Ea. 

1 

10,300.00 

10,300 

Slide  gate  hydraulic  system 

L.S. 

1 

- 

32,000 
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TABLE  14-37  (Cont'd) 


Item 

Unit 

Quantity 

Unit  Price 

Amount 

Low  flow  trash  racks  and 

bulkheads  and  guides 
Emergency  bulknead  frames 

L.S. 

1 

$ - 

$ 11,500 

and  guides 

L.S. 

1 

- 

60,000 

Pickup  beam 

Ea. 

1 

7,000.00 

7,000 

Traveling  crane,  20  T 

Ea. 

1 

46,000.00 

46,000 

Float  well  assembly 

L.S. 

1 

- 

10,500 

Air  vent  system 

L.S. 

1 

- 

15,000 

Water  supply  system 

L.S. 

1 

- 

17,200 

Plumbing  and  drainage 

L.S. 

1 

- 

5,700 

Sump  pump 

L.S. 

1 

- 

1,700 

Heating  and  ventilating 

L.S. 

1 

- 

11,500 

Electrical  work 

L.S. 

1 

- 

60,000 

Standby  electric  generator  set 

Ea. 

1 

15,000.00 

15,000 

Elevator  and  shaft  framing 

L.S. 

1 

- 

40,000 

Tile  gage 

L.S. 

1 

- 

3,000 

Spiral  stairway 

L.S. 

1 

- 

4,600 

Miscellaneous  ferrous  metals 

L.S. 

1 

- 

17,200 

Miscellaneous  non  ferrous  metals 

L.S. 

1 

- 

11,500 

Trash  guards 

L.S. 

1 

- 

23,000 

Service  bridge 

L.S. 

1 

- 

28,800 

Bulknead  door 

L.S. 

1 

- 

1,200 

Handrail 

L.F . 

400 

7.50 

3,000 

Seeding 

Acre 

4 

500.00 

2,000 

Gaging  station 

Subtotal,  Outlet  Works 

L.S. 

1 

50,000 

$3,145,900 

Access  Road 

Clearing  and  grubbing 

Acre 

4 

$ 550.00 

$ 2,200 

Grading 

Sta. 

21 

3,500.00 

73,500 

Surfacing 

Sq.Yd 

. 5,000 

13.00 

65,000 

Drainage  structures 

L.S. 

1 

- 

6,900 

Guard  rail 

L.F. 

2,100 

4.00 

8,400 

Seeding 

Acre 

2 

450.00 

900 

Speed-change  lane 

Subtotal,  Access  Road 
Beautification 
Subtotal 
Contingencies 

TOTAL,  DAM  AND  APPURTENANCES 

Sq.Yd 

. 700 

15.00 

10,500 
$ 167,400 

$ 260,000 
$11,132,400 
$ 2,267,600 
$13,400,000 
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TAULE  14-37  (Cont'd) 


RL  GREAT  I ON— 7 


General  recreation  facilities 


Contingencies 

Subtotal  General  recreation 


Fish  and  wildlife  facilities 


Unit  Quantity  Unit  Price  Amount 


0 9,887,400 


1.483.100 


Oil ,370 ,500 
0 488 ,b00 


Contingencies 


31.900 


Subtotal,  Fish  and  wildlife 


$ 487,800 


TOTAL.  RECREATION— 


511 ,888,000 


1/  Does  not  include  cost  for  Lands  and  Damages  , See 

estimate. 

PERMANENT  OPERATING  EQUIPMENT 


Table  lb-UO  for  detailed 


Operating  quarters  La. 

Tractor,  truck,  boat,  mower,  tools, 
etc.  Lot 

Utility  building  Job 

Rainfall  and  discharging  stations 

Inflow  station  Job 

Lake  gage  (intake  structure)  Job 

Equipment  for  discharging 
station  at  dam  Job 

Outflow  station  (downstream)  Job 

Equipment  for  W.Q.C.  Job 

Rainfall  gages  Ea. 

Radio  facilities  Job 

beautification  (oper.  qtrs.)  Job 


$18,000.00  $ 30,000 

18,000 

7,000 


380,000 


20,000 

4.000 

2.000 
20,000 
10,000 

1,400 
2S  ,000 
20.000 


Subtotal 


$ 184,400 


Contingencies 


30.600 


TOTAL,  PERMANENT  OPERATING  EQUIPMENT 
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TABLE  14-37  (Cont'd) 


item 

Unit 

Quantity 

Unit  Price 

Amount 

ENGINEERING  AND  DESIGN 

Initial  development 

L.S. 

- 

$ 

2,776,000 

Future  increment 

TOTAL,  ENGINEERING  AND  DESIGN 

L.S. 

$ 

0 

2,776,000 

SUPERVISION  AND  ADMINISTRATION 

Initial  development 

L.S. 

- 

S 

2,255,000 

Future  increment 

L.S. 

- 



0 

TOTAL,  SUPERVISION  AND  ADMINI5 

TRATION 

$ 

2,255,000 

TABLL  14-38 


DRTAILED  ESTIMATE  OF  ANNUAL  COST 


PLAN  A - WITHOUT  THE  REFUGE 
WHITEOAK  DAM  AND  RESERVOIR 

Item 

Financial 

Costs 

Economic 

Costs 

Total  investment 

(1)  Recapitulation  of  project  costs 
(a)  Initial  costs 

$ 42  f 900 ,000 

$42,900,000 

(b)  Incremental  costs 

- 

- 

(c)  Market  value  of  lands 

- 

(2,777,000) 

(2)  Interest  during  construction  (initial 
costs  only)  at  3-1/4%  for  1/2  of 
construction  period  of  4 years 

2,788,500 

2,788.500 

(3)  Total  gross  investment 

$ 45,688,500 

$45,688,500 

Annual  initial  costs 

(1)  Interest  on  gross  investment 
(a)  Recreation 

$ 733,200 

$ 733,200 

(b)  Remaining  costs  (23,127,300) 
(0.0325) 

751,600 

751,600 

(c)  Adjustment  for  net  loss  of 

land  (51-3-1/4% >(2,777,000) 

- 

(48,600) 

(2)  Amortization 

(a)  Recreation 

31,100 

31,100 

(b)  Remaining  costs  (23, 127, 300)(0. 00138)  31,900 

31,900 

(3)  Maintenance  and  operation 
(a)  Dam  and  reservoir 

50,000 

50,000 

(b)  Water  quality  control  6 water  supply  5,000 

5 ,000 

(c)  Recreation 

275,200 

275,200 

(4)  Major  replacements 

(a)  Dam  and  reservoir 

2,000 

2,000 

(b)  Water  quality  control  & water  supply  200 

200 

(c)  Recreation 

130,400 

130  ,400 

(5)  Total  annual  initial  costs 

$2,010,600 

$2,059,200 

Annual  future  recreation  incremental  costs 

0 

0 

Total  annual  costs 

$2,010,600 

$2,059,200 
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TABLE  14-39 

DETAILED  ESTIMATE  OF  ANNUAL  COST 
PLAN  B - WITH  THE  REFUGE 
WHITEOAK  DAM  AND  RESERVOIR 


Financial 

Costs 


Economic 

Costs 


a.  Total  investment 


(1)  Recapitulation  of  project  costs 

(a)  Initial  costs 

(b)  Incremental  costs 

(c)  Market  value  of  lands 


$40,031,000  $40,031,000 


(2)  Interest  during  construction  (initial 
costs  only)  at  3-1/4%  for  1/2  of 
construction  period  of  4 years 


2.602.000 


2.602.000 


(3)  Total  gross  investment 


$42,633,000  $42,633,000 


b.  Annual  initial  costs 


(1)  Interest  on  gross  investment 

(a)  Recreation 

(b)  Remaining  costs  (22,499,200) 

(0.0325) 

(c)  Adjustment  for  net  loss  of 

land  ( 5%-3-l/4% ) (3,952,000) 

(2)  Amortization 

(a)  Recreation 

(b)  Remaining  costs 

(22, 499, 200)(0, 00138) 


654,400  $ 654,400 


731,200 


31,100 


731,200 


69,200 


27,800  $ 27,800 


31,100 


(2)  Maintenance  and  operation 

(a)  Dam  and  reservoir 

(b)  Water  quality  control  and 

water  supply 

(c)  Recreation 


50,000  $ 50,000 


5,000 

205,500 


5,000 

205,500 


(4)  Major  replacements 

(a)  Dam  and  reservoir 

(b)  Water  quality  control  and 

water  supply 

(c)  Recreation 


2,000 

200 

97.300 


2,000 

200 

97,300 


(5)  Total  annual  initial  costs 


$ 1,804,500  $ 1,873,700 


Annual  future  recreation  incremental  costs 


d.  Total  annual  costs 


$ 1,804,500  $ 1,873,700 
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Costa  for  General  Recrea tlon  and  Fish  and  Wildlife  Enhancement 
Features  of  the  Recomnended  Pisa.  Tha  recommended  plan  of  development 
for  general  recreation  with  tke  refuge  envisions  a wall  developed 
complement  of  facilities  to  bast  suit  tha  character  of  the  primarily 
day-use  project.  Facility  sizing  was  based  on  design  load  factors 
derived  from  compilation  of  data  from  similar  existing  developments 
as  discussed  previously  in  Section  III  of  this  chapter.  The  amount 
of  lands  which  would  be  acquired  specifically  for  general  recreation 
exceeds  the  quantity  suggested  by  the  Bureau  of  Outdoor  Recreation 
partly  because  of  the  large  aixe  of  tracts  involved  and  partly  to 
provide  a peripheral  buffer  to  maintain  the  aesthetic  integrity  of 
the  project. 

Table  14-40  summarizes  the  general  recreation,  fish  and  wildlife 
enhancement  and  inviolate  refuge  costs  for  the  formulated  plan. 

Since  it  is  anticipated  that  the  initial  demands  on  this  project  will 
exceed  the  optimum  capacity  for  utilization,  the  entire  public-use 
development  should  be  available  when  the  project  first  becomes  opera- 
tive. The  plan  of  development  thus  envisions  no  future  incremental 
development. 

The  costs  for  basic  fish  and  wildlife  facilities  were  extracted 
from  the  report  of  the  U.  S.  Fish  and  Wildlife  Service.  To  these 
were  added  the  costs  for  specific  refuge  lands  and  for  a proportionate 
share  of  facilities  used  jointly  for  both  general  recreation  and  fish 
and  wildlife  purposes. 

The  annual  cost  of  operation  and  maintenance  of  the  recreational 
facilities  has  been  based  on  an  analysis  of  the  reservoir  management 
organization  required  for  the  estimated  attendance;  the  various  items 
of  maintenance  equipment  required  and  their  useful  life;  and  the  roads 
to  be  maintained  for  recreation.-  The  coet  of  replacement  of  recrea- 
tion facilities  and  roads  also  was  determined  baaed  on  one-third  of 
the  facilities  being  replaced  every  25  years  over  the  100-year  economic 
life  of  the  project.  The  operation  and  maintanance  costs  for  the 
formulated  plan  are  presented  in  Table  14-41,  which  contains  a detailed 
summary  of  construction  and  invealaent  costs  and  annual  charges  for 
t general  recreation  and  fish  and  wildlife  developments  including  the 

refuge  at  Whiteoak  Reservoir. 
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TABLE  14-40 

DETAILED  ESTIMATE  OF  GENERAL  RECREATION 
FISH  AND  WILDLIFE  ENHANCEMENT  AND  INVIOLATE  REFUGE  COSTS 
THE  SELECTED  PLAN  OF  DEVELOPMENT  - WHITEOAK  DAM  AND  RESERVOIR 


Unit  Quantity  Unit  Cost 


Amount 


FACILITIES 


Roads  (Asphalt  6 chip  6 

seal) 

Mile 

29.6 

$ 85,000 

$ 2,500,000 

Picnic  Units 

Each 

1640 

500 

820,000 

Picnic  Shelters 

Each 

10 

15,000 

150,000 

Camping  Units 
Parking  Spaces  (Asphalt 

& 

Each 

1*00 

500 

200,000 

chip  6 seal) 

Each 

2675 

400 

1,070,000 

Launching  Ramps  & Stanchions 

12'  lanes  8 

5,000 

40,000 

Water  supply  facilities 

£/ 

Job 

1 

1 .pnn.nnn 

1,200,000 

Sanitary  facilities  2/ 

Job 

1 

1,204,000 

1, 204,000 

Beach  development 

Job 

1* 

1*30,000 

1,720,000 

Trails 

Mile 

7 

7,800 

55,000 

Landscaping 

Acre 

3655 

250 

914,000 

Utilities 

Job 

1 

152,000 

152,000 

Signs 

Job 

1 

20,000 

20,000 

Interpretive  Center 

Each 

1 

150,000 

150,000 

Incinerator 

Each 

3 

4,000 

12.000 

Interpretive  Aida  3/ 

Subtotal,  facilities 

Each 

1 

75,000 

f5. non 

110,282,000 

Contingenc ies 
Subtotal 

Engineering  and  Design  and  Supervision  and 
Administration 

TOTAL,  FACILITIES 


REAL  ESTATE 
Lands 

Improvements 
Contingencies 
Administrative  6 
Resettlement  Cost 

TOTAL,  REAL  ESTATE 

TOTAL,  LANDS  AND  FACILITIES 


Acre  8,600 

L.S. 

L.S. 


1,542,000 


$ 11,824,000 


2,140,000 


$ 13,964,000 


$ 2,079,150 

1,708,000 
946,850 

207,000 

$ 4,941,000 

$ 18,905,000 


1/  Includes  treatment  6 distribution  system 

2/  Includes  restrooms,  showerhouses , washhouses  and  collection 
“ and  treatment  system, 

3/  Includes  goose  breeding  pen,  satellite  ponds,  nature  trails,  observation 
mounds  and  parking  lots. 
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DETAILED  SUMMARY  OF  CONSTRUCTION  AND  INVESTMENT  COSTS  AND  ANNUAL  CHARGES 


4/  Loss  in  Land  Prod.  (5.00  - 3.125) 


16.  DEVELOPMENT  PLAN  COSTS 


.1 


Investment  costs  are  based  on  data  included  in  Exhibit  14-31. 
Projected  expenditures  for  10-year  intervals  were  made  for  the 
developmental  plan  from  1975  through  2025,  These  projections  were 
made  for  both  Federal  and  non-Federal  investments.  All  investments 
were  assumed  to  be  uniform  during  each  year  of  the  10-year  intervals. 
Federal  investments  were  classified  entirely  as  public,  with  an 
estimated  life  of  50  years.  Non-Federal  investments  were  broken 
down  into  the  following  categories:  residential,  public,  industrial 
and  commercial.  Residential  and  public  are  assumed  to  have  useful 
lives  of  50  years.  Industrial  and  commercial  are  assumed  to  consist 
of  50  percent  equipment,  with  a 25-year  useful  life,  and  the  remain- 
ing 50  percent  having  a 50-year  life.  Major  replacements  were  phased 
in  for  both  Federal  and  non-Federal  investments  in  accord  with  these 
assumptions  for  the  100-year  project  life.  All  yearly  investments 
were  converted  to  present  worth  values  by  use  of  3.25  percent  interest 
and  amortization  table.  The  accumulated  present  worth  of  Federal  and 
non-Federal  investments  then  were  spread  over  project  life  at  3,25 
percent  and  5 percent  interest  rates,  respectively.  Summaries  of 
investment  costs  and  annual  charges  for  Plan  A - Without  the  Refuge 
and  Plan  B - With  the  Refuge  are  presented  in  Tables  14-42  and  14-43, 
respectively. 

Expenditures  made  by  recreationists  and  tourists  also  will  induce 
comnercial  investment.  Similar  economic  activity  is  induced  by  the 
cycle  of  responding  of  wages  earned  from  direct  employment  on  project 
construction,  operation  and  maintenance,  and  in  establishments  serving 
the  recreationists.  Estimates  of  local  expenditures  by  recreation 
users  were  based  on  projected  visitation,  and  the  amount  expended 
per  visitor  was  varied  depending  on  travel  distance  to  reach  the 
project.  Local  income  resulting  from  the  recreation  visitor  expen- 
ditures and  the  multiplier  effect  was  determined  during  the  calculation 
of  developmental  benefits.  Local  expansion  of  business  and  commercial 
facilities  is  directly  related  to  this  increased  income. 

The  total  increase  in  local  expenditures  or  sales  was  estimated 
and  used  to  determine  investment  amounts.  Consideration  of  total 
sales,  average  sales  per  square  foot  of  facility  floor  space,  and 
average  facility  cost  per  square  foot  of  floor  space  produced  the 
investment  cost.  Average  annual  charges  were  discounted  over  the 
100-year  economic  life  of  the  project,  assuming  a 5 percent  private 
interest  rate.  These  development  costs  do  not  reflect  the  induced 
investments  that  are  expected  to  occur  outside  the  Appalachian 
region.  The  commercial  investment  costs  for  these  two  effects 
also  are  included  in  Tables  14-42  and  14-43. 
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TABLE  14-42 


DEVELOPMENT  PUN  INVESTMENT  COSTS 
AND  ANNUAL  CHARGES  ($1,000) 
WHITEOAK  CREEK  BASIN,  OHIO 
PUN  A - WITHOUT  THE  REFUGE 


Sector 

Federal 

Non-Federal 

total 

Total 

Investment  (1975-2025) 

Industrial  and  commercial 

$ 

$ 

184,081 

$184, 081 

Commercial  It 

— 

1,704 

1,704 

Residential 

— 

205,616 

205,616 

Public  facilities 

$26,979 

— 

27.381 

54.360 

Totals 

$26,979 

$ 

418,782 

$445,761 

Annual  Charge 

Industrial  and  comment  dal 
Commercial  1/ 

Residential 
Public  facilities 

$ 

JS2. 

$ 

7,145 

126 

6,315 

934 

$ 7,145 
126 
6,315 
1.623 

Totals 

$ 

689 

$ 

14,520 

$ 15,209 

1/  Private  investment  to  support  developmental  effects  of  recreation 

visitor  expenditures  and  respending  of  redevelopment  wages  for  reservoir 
project  with  refuge. 
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TABLE  1U-U3 


SECTION  V - BENEFITS 


17.  SUMMARY 

The  selected  plan  of  development  for  the  Whiteoak  Dam  and  Reser- 
voir would  provide  tangible  benefits  which  have  been  classified  into 
two  categories  - user  and  expansion.  Various  portions  of  both  of 
these  categories  would  be  ascribable  to  either  the  national  efficiency 
economic  account  or  the  regional  economic  account.  Other  portions 
would  be  credited  to  both  accounts.  Subsequent  paragraphs  in  this 
section  contain  discussions  on  procedures  and  techniques  used  to 
measure  the  anticipated  benefits.  Average  annual  benefits  for  the 
selected  plan  of  development  are  summarized  on  Table  14-44. 

18.  USER 

Flood  Control.  Flood  damage  surveys  within  the  Whiteoak  Basin 
disclosed  a negligible  amount  of  damages  along  Whiteoak  Creek  and  its 
major  tributaries.  Therefore,  flood  control  benefits  have  been  claimed 
only  along  the  Ohio  River.  Average  annual  damages  prevented  by  White- 
oak Reservoir  on  the  Ohio  River  would  amount  to  $108,900  annually  based 
on  the  prices  and  level  of  development  existing  in  July  1968.  These 
damages  prevented  reflect  Whiteoak  Reservoir  acting  in  first  place 
after  "1965  Group  A"  Ohio  River  Basin  reservoirs.  Flow-frequency  data 
were  prepared  for  affected  reaches  along  the  Ohio  River  by  the  U.  S. 

Army  Engineer  Division,  Ohio  River,  which  reflected  the  flow  reductions 
effected  by  the  system  of  reservoirs  in  the  Ohio  River  Basin.  The 
flow-frequency  data  were  related  by  one-foot  increments  to  stage-damage 
curves  and  converted  to  dollar  damage  increments  per  1,000  cubic  feet 
per  second  of  flow  by  applying  at  each  interval  the  rate  of  change  in 
stage  per  1,000  cubic  feet  per  second  as  determined  from  a crest  stage- 
discharge  relationship  curve.  The  capability  of  the  reservoir  under 
study  for  reducing  crest  flows  at  the  various  recurrence  intervals  were 
determined  by  standard  methods  and  the  flow  reductions  were  then  con- 
verted to  dollar  benefits  at  each  interval  using  the  dollar  damage 
increments  per  1000  cubic  feet  per  second  of  flow.  The  sum  of  the 
increments  becomes  the  average  annual  damages  prevented.  Average  an- 
nual benefits  over  the  100  year  life  of  the  project  would  be  $257,300 
in  July  1968  prices  and  assuming  a 3.0  percent  straight-line  growth  in 
the  affected  reaches  downstream  from  the  mouth  of  Whiteoak  Creek. 

General  Recreation  and  Fish  and  Wildlife  Enhancement.  Extensive 
studies  were  undertaken  jointly  by  the  Bureau  of  Outdoor  Recreation, 
the  U.  S.  Fish  and  Wildlife  Service,  the  State  of  Ohio  Department  of 
Natural  Resources  and  the  Corps  of  Engineers  to  evaluate  the  general 
recreation  and  fish  and  wildlife  enhancement  potential  of  the  Whiteoak 
Reservoir.  Fish  and  wildlife  benefits  were  based  on  estimates  furnished 
by  the  U.  S.  Fish  and  Wildlife  Service  and  general  recreation  benefits 
were  based  on  estimates  furnished  by  the  Bureau  of  Outdoor  Recreation. 
All  interests  consider  the  project  to  offer  a somewhat  unique  exper- 
ience because  of  the  variety  of  activities  available  in  the  proximity 
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TABLE  14-44 
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not  used  to  compute  indexes 


of  a major  metropolitan  area.  The  user  areas  would  be  unusually  well 
developed  and  maintained.  It,  therefore,  was  considered  appropriate 
to  apply  a monetary  unit  benefit  value  of  $1.25,  which  is  in  the  upper 
bracket  of  the  range  provided  for  by  Senate  Document  No.  97.  A major 
factor  in  selecting  this  unit  value  per  recreation-day  was  the 
recognition  of  the  extreme  scarcity  of  outdoor  recreation  facilities 
in  the  Cincinnati  region  relative  to  its  increasing  population. 

The  establishment  of  a major  migratory  goose  refuge  and  managed 
hunting  area  will  offer  the  recreation  visitor  a unique  experience. 
Benefits  deriving  therefrom  would  include  waterfowl  hunting,  production 
and  preservation  of  migratory  geese,  sightseeing,  nature  study  and 
photography  in  the  goose  management  unit. 

A summary  of  the  general  and  fish  and  wildlife  recreation  visita- 
tion and  benefits  is  given  in  Table  1U-U5.  Because  of  the  extensive 
demand,  maximum  visitation  is  expected  immediately  after  completion  of 
the  project. 


TABLE  1U-L5 

WHITEOAK  DAM  AND  RESERVOIR 
SUMMARY  OF  RECREATION  VISITATION  AND  BENEFITS 
FOR  THE  SELECTED  PLAN 


Average-annual 

benefits 


$ 1,187,500 
13,560 

37,600 
87,000 
12U.300 

$ 1,450,000 

Water  supply  and  water  quality  control.  The  Federal  Water 
Pollution  Control  Administration  developed  the  water  supply  and  water 
quality  control  needs  to  the  year  2020  based  on  the  level  of  economic 
development  projected  by  the  Corps  of  Engineers  assuming  full  realiza- 
tion of  the  "benchmark"  objectives.  The  2020  needs  were  extended  to 
the  100th  year  of  the  project's  economic  life  by  simple  straight-line 
projection.  A discussion  of  the  projected  needs  is  contained  in 
Section  II  of  this  chapter.  As  discussed  in  paragraph  6 of  that 
section,  it  was  determined  that  the  least  expensive  alternative  to 
providing  storage  in  the  selected  multiple  purpose  project  would  be 
a single  purpose  reservoir  on  Whiteoak  Creek  in  the  vicinity  of  New 
Hope,  The  average  annual  cost  of  providing  such  a project  would 
amount  to  $216,100  for  water  supply  and  $170,200  for  water  quality 
control.  These  average  annual  costs  for  the  single  purpose  alterna- 
tives were  ascribed  to  the  multiple  purpose  project  as  the  benefits  for 
the  water  supply  and  water  quality  control  functions. 
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Visitor  Days 


Recreation 

Fishery 

Upland  hunting 
Waterfowl  hunting 
Nature  study,  etc. 

Goose  production  and  preservation 
Total  recreation  visitation 
Total  recreation  benefits  (rounded) 


950,000 

13,560 

(No  increase) 
6,500 
U3,500 

1,013,560 


19. 


EXPANSION 


Expansion  benefits  are  divided  into  two  categories,  redevelopment 
and  development.  Redevelopment  benefits  consist  of  wage  payments 
made  to  persons  employed  in  the  construction,  operation  and  mainten- 
ance of  the  water  resource  project.  Developmental  benefits  result  from 
wage  payments  made  to  persons  within  the  region  not  directly  associa- 
ted with  the  project,  but  whose  employment  results  from  the  economic 
activity  induced  by  the  water  project  development. 

Redevelopment  Benefits.  Redevelopment  benefits  credited  to  the 
regional  account  consist  of  the  average  annual  equivalent  of  all 
labor  wages  earned  in  the  construction,  operation  and  maintenance  of 
the  water  resource  projects  and  spent  within  the  region.  Benefits 
credited  to  the  National  account  are  the  wages  earned  by  persons 
who  would  otherwise  be  unemployed  or  underemployed  in  the  absence 
of  the  water  project  construction. 

To  determine  redevelopment  benefits  it  is  necessary  to  determine 
the  portion  of  the  total  construction  and  operation  and  maintenance 
cost  that  accrue  as  wages.  For  this  report,  labor  wages  were 
estimated  to  be  25  percent  of  the  construction  cost  less  lands  and 
damages,  permanent  operating  equipment,  engineering  and  design,  and 
supervision  and  administration,  and  70  percent  of  the  operation  and 
maintenance  expenditures.  All  of  these  wages  are  creditable  to  the 
regional  account.  It  is  estimated  that  44  percent  of  the  wages 
would  be  earned  by  persons  previously  unemployed  or  underemployed 
(unskilled  and  semiskilled)  and  would  therefore  accrue  to  the 
National  account. 

Table  14-46  summarizes  the  annual  redevelopment  benefits 
creditable  to  the  regional  and  National  accounts. 
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TABLE  14-46 


.1 


REDEVELOPMENT  BENEFITS 
WATER  RESOURCE  PROJECT 
WHITEOAK  DAM  AND  RESERVOIR 


Expenditure 


Annual  Redevelopment  Benefits 
Labor  National  Regional 

Cost  — ' account  £/  account  2/ 


Construction  $ 27,736,000  $6,934,000  $ 83,000 
Annual  Operation 

6 Maintenance  260,000  182,000  22,800 

Total  Benefits  (rounded)  $106,000 


$ 135,000 

146,000 
$ 281,000 


1/  Labor  cost,  including  supervisors,  estimated  to  be  25  percent  of 
contract  cost;  approximately  70  percent  of  operation  and 
maintenance  expenditures. 

2/  For  construction,  80  percent  of  unskilled  and  semiskilled  labor 
are  from  Appalachian  counties  and  previously  underemployed.  For 
operation  and  maintenance,  all  of  the  unskilled  and  semiskilled 
labor  are  from  Appalachian  counties  and  also  previously  under- 
employed. No  skilled  labor  included  as  previously  unemployed. 
Value  assumed  to  decline  to  zero  in  20  years. 

3/  For  construction,  approximately  60  percent  of  total  wages  repre- 
sents new  income  to  Appalachian  counties.  For  operation  and 
maintenance,  80  percent  of  annual  payroll  represents  new  income 
to  Appalachian  counties. 

Developmental  benefits.  The  amount  of  developmental  benefits  is 
measured  as  increased  income.  Primary  sources  of  this  new  income  are 
recreation  visitor  expenditures  and  the  industrial  expansion  associated 
with  the  development  plan,  and  water  project  employment. 


Recreation  expenditures.  The  level  of  recreational  usage 
of  Whiteoak  Reservoir  will  be  substantial.  Commercial  investment  in- 
duced by  recreation  visitor  expenditures  will  generate  wages,  salaries, 
and  profits  that  can  be  designated  as  developmental  benefits.  The  fol- 
lowing tabulation  presents  the  origin  and  the  annual  expenditures  of 


the  general 

recreationists 

estimated  to  use 

the  project 

facilities : 

Percent  of 

Daily 

Annual 

Distance 

Total 

Expenditures 

Total  Annual 

Visitation 

Traveled  (mi.) 

Visitation 

per  Visitor 

Expenditures 

950,000 

0-25 

25 

$ .50 

$ 118,800 

950,000 

26-50 

40 

1.00 

380,000 

950,000 

51-75 

20 

2.00 

380,000 

950,000 

More  than  76 

15 

4.00 

570.000 

Annual 

General  Recreation  Expenditures 

X 

$1,448,800 
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The  report  by  the  LI.  J.  r'isn  and  Wildlife  Bervice  for  Wtiiteoak  Reservoir 
(Appendix  G)  indicated  that  annual  expenditures  of  $41*1,1*00  would  result 
from  nunting,  fishing,  and  nature  study  visitation.  This  total  combined 
with  the  general  recreation  expenditures  would  result  in  a total  annual 
recreation  visitor  expenditure  of  $1,890,000.  lor  this  study  it  was 
estimated  that  2$  percent  of  the  visitor  expenditures  would  result  in 
wages  and  salaries  to  individuals.  Additional  income  would  result  to 
the  region  due  to  the  respending  cycle  of  the  basic  wages  resulting 
from  the  visitor  expenditure.  The  additonal  income  was  evaluated  util- 
izing county  multipliers  as  developed  in  the  study,  "Recreation  as  an 
Industry",  prepared  by  Rooert  R.  Nathan  Associates,  Inc.,  Dec.  1966. 

The  total  of  the  basic  wages  plus  the  multiplier  effect  constitutes  the 
benefits  creditable  to  the  regional  account.  The  wages  earned  by  per- 
sons previously  unemployed  or  under-employed  are  creditable  as  benefits 
to  the  National  account.  It  was  assumed  that  over  a period  of  20  years 
the  area  would  gradually  approach  full  employment,  and  accordingly, 
benefits  to  the  National  account  were  discounted  to  reflect  this  con- 
dition. Increased  income  generated  by  recreation  visitor  expenditures  in- 
clude annual  amounts  of  $1.04,000  and  $946,000  that  are  creditable  to  the 
National  ana  regional  accounts,  respectively. 

Industrial  expansion.  The  growth  of  local  manufacturing  in- 
dustry will  increase  manufacturing  employment  directly  and  will  in- 
crease employment  indirectly  in  local  supporting  industries.  Wages  to 
be  earned  through  new  jobs  created  within  Brown  County  as  a result  of 
the  development  plan  can  be  claimed  as  expansion  benefits  attributable 
to  the  plan.  In  2020,  projected  employment  with  the  development  plan 
is  significantly  greater  than  projected  employment  without  the  plan. 

The  difference  between  the  two  projections,  or,  the  number  of  Jobs  in 
Brown  County  that  could  be  attributed  to  the  development  plan  would  be 
l4,600.  The  projected  increase  in  tne  manufacturing  and  service  em- 
ployment by  place  of  residence  with  the  development  plan  is  13,500 
(See  Exhibit  14- iO,  Tables  III  and  IV);  however,  a projected  decrease 
in  commuting  out  of  the  county  would  result  in  the  estimated  14,600 
induced  Jobs  by  place  of  employment  (in  Brown  County).  Haployment 
would  be  in  manufacturing  (5,700  Jobs)  and  service  industries  (8,900 
Jobs).  Service  industries  are  defined  as  transportation,  communica- 
tion, utilities,  wholesale  ana  retail  trade,  finance,  insurance,  real 
estate,  personal  service,  construction,  and  government  service.  Skill 
levels  of  manufacturing  and  service  employees  used  in  this  study  in- 
clude management,  skilled,  semiskilled,  and  unskilled.  The  percentage 
of  employees  at  each  skill  level  is  shown  in  Table  14-1*7. 

In  1960,  the  unemployed  and  underemployed  labor  force  in  the  four- 
county  area  was  determined  to  be  about  8700  persons.  As  economic  growth 
occurs,  some  of  these  people  will  be  employed,  initially  filling  only 
semiskilled  and  unskilled  positions.  The  younger,  more  capable  people 
will  be  encouraged,  because  of  more  job  opportunities,  to  stay  in  the 
area  instead  of  migrating.  One  1966  estimate  indicated  that  85  percent 
of  high  school  graduates  leave  the  county  for  opportunities  elsewhere. 

The  number  of  workers  required  from  outside  the  four  county  area  to  fill 
manufacturing  and  service  jobs  would  diminish  as  the  local  people  become 
more  able  to  meet  the  demand  for  labor  at  all  skill  levels.  An  estimate 
of  the  ratio  of  imported  labor  to  local  labor  in  the  year  2020  has  been 
incorporated  into  Table  14-48. 
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TABLE  14-58 


TABLE  14-47 
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MANUFACTURING  AND  SERVICE  EMPLOYEES  BY  SKILL  LEVELS  - 2020 


Total  Management  Skilled  Semiskilled  Unskilled 


Manufacturing 

Percent 

100 

8.3 

21.9 

42.7 

27.1 

Number 

5700 

475 

1250 

2435 

1540 

Service 

Percent 

100 

10 

25 

40 

25 

Number 

0900 

090 

2225 

3560 

2225 

Total 

14,600 

TABLE 

P 

1 

P 

CD 

S 

■0URCE  Of  MANUFACTURING  EMPLOYEES  - 2020 

Total 

Local 

Employees 

Imported 

Employees 

Skill 

Employees 

Percent 

Employees 

Percent 

Employees 

Management 

475 

40 

190 

60 

285 

Skilled 

1,250 

90 

1,125 

10 

125 

Semiskilled 

2,435 

100 

2,435 

0 

0 

Unskilled 

1.540 

100 

1.540 

0 

0 

Total 

5,700 

5,290 

4 10 

SOURCE  OF 

SERVICE 

EMPLOYEES  - 

2020 

Total 

Local 

Employees 

Imported  Employees 

Skill 

Employees 

Percent 

Employees 

Percent 

Employees 

Management 

890 

60 

534 

40 

356 

Skilled 

2,225 

75 

1,669 

25 

556 

Semiskilled 

3,560 

100 

3,560 

0 

0 

Unskilled 

Total 

2.225 

8,900 

100 

2.225 

TTyM 

0 

0 

912 

Local  wage  rates  were  applied  to  the  various  skill  levels  to  pro- 
vide yearly  wages  in  terms  of  19b7  dollars.  An  estimate  of  the  value 
of  jobs  in  2020  was  obtained  by  applying  a 2.0  percent  increase  com- 
pounded annually  beginning  in  1967,  This  factor  was  derived  in 
"Expansion  Benefits  Analysis  for  the  Salyersvil le-Rovalton  Area  Pilot 
Project."  The  wage  data  is  developed  in  Table  14-49,  and  the  wage 
level  expected  in  2020  is  summarized  in  Table  14-50,  The  wages 
received  are  a direct  measure  of  developmental  expansion  benefits. 
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TABLE  14-49 


MANUFACTURING 

AND  SERVICES 

WAGE  RATES  BY  SKILL 

LEVEL 

Employment  Sector 

Hourly  Wages 

Yearly  Wages 

Yearly  Wages 

and  Skills 

1967 

1967 

2020 

Manufacturing 


Management 

$3.60 

$ 7,500 

$ 21,400 

Skilled 

2.20 

4,575 

13,000 

Semiskilled 

1.60 

3,330 

9,500 

Unskilled 

1.35 

2,800 

8,000 

Service 

Management 

2.65 

5,500 

15,750 

Skilled 

1.80 

3,750 

10,750 

Semiskilled 

1.35 

2,800 

8,000 

Unskilled 

1.25 

2,600 

7,500 

TABLE  14- 

50 

WAGE  LEVEL  IN 

2020 

Type  of  Employment 

Number  of 

Wages  in 

2020 

by  Skill  Level 

Employees 

Per  Employee 

Total 

Imported  Employment 


Manufacturing  Management 

285 

$ 21,400 

$ 

6,099,000 

Manufacturing  Skilled 

125 

13,000 

1,625,000 

Service  Management 

356 

15,750 

5,607,000 

Service  Skilled 

556 

10,750 

5,977,000 

Total  Imported 

1,322 

$ 

19,308,000 

Local  Employment 

Manufacturing  Management 

190 

21,400 

4,066,000 

Skilled 

1,125 

13,000 

14,625,000 

Semiskilled 

2,435 

9,500 

23,132,500 

Unskilled 

1,540 

8,000 

12,320,000 

Service  Management 

534 

15,750 

8,410,500 

Skilled 

1,669 

10,750 

17,941,750 

Semiskilled 

3,560 

9,500 

33,820,000 

Unskilled 

2.225 

7,500 

16,687,500 

Total  Local 

13,278 

$ 

131,003,250 

Total  Employment  Wages  Per 

Year  in  2020 

$ 

150,311,250 
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Table  14-51  shows  the  expected  wage  level  at  ten  year  intervals. 


TABLE  14-51 
WAGE  LEVEL  ($1,000) 


Type  of 
Employment 


Year 

1980  1990  2000  2010 


2020 


Imported 

Local 


765  12,520 

1,068  21,250 


22,985  23,220  19,308 

56,487  84,235  131,003 


Total 


1,833  33,771 


79,472  107,455  150,311 


The  wages  of  imported  employees  were  assigned  to  the  regional 
account.  Local  employees  who  would  be  unemployed  without  the  de- 
velopmental plan  are  assignable  to  the  National  and  regional  account. 
In  consideration  of  future  programs  that  would  serve  to  reduce  un- 
employment without  the  envisioned  development,  the  local  wages 
assigned  to  the  National  account  were  arbitrarily  reduced  to  ten 
percent  by  the  end  of  25  years.  A level  of  ten  percent  was  assigned 
thereafter.  After  the  National  wage  assignment  is  made,  the  re- 
maining local  wages  were  assigned  to  the  regional-only  account. 

The  regional  account  reflects  the  total  wages  generated  by  the 
development  plan.  Wages  for  each  year  were  discounted  to  1975  at 
3.25  percent  interest  rate. 


In  addition  to  wages  and  salaries,  profits  computed  annually 
as  ten  percent  of  industrial  and  commercial  investment  in  place 
each  year  are  credited  to  the  regional  account.  Replacement  in- 
vestments are  not  included  in  this  computation. 


Water  Project  Employment,  in  the  evaluation  of  redevelopment 
benefits,  additional  regional  income  resulting  from  the  respending 
of  the  wages  earned  by  direct  employment  on  water  project  construction 
and  operation  was  calculated.  This  secondary  wage  benefit  was  evalu- 
ated by  use  of  county  multipliers  developed  in  "Recreation  as  an  In- 
dustry", by  Robert  R.  Nathan  Associates,  Inc.,  and  is  creditable  as  a 
developmental  benefit.  The  average  regional  multiplier,  with  a value 
of  two,  was  applied  to  the  portion  of  the  construction  and  operation 
wages  spent  within  the  area,  to  obtain  the  additional  income  benefits 
creditable  to  the  regional  account.  The  portion  of  the  wages  earned 
by  the  previously  unemployed  or  under-employed,  discounted  to  zero 
over  a 20-year  period,  accraes  as  benefits  to  the  National  acocunt. 


A summary  of  developmental  expansion  benefits  is  presented  in 
Table  lb-52. 


TABLE  14-52 


SUMMARY  OF  DEVELOPMENTAL  EXPANSION  BENEFITS 


Source  of 
Benefit 


Accumulated 
Present  Worth  i/ 


Average  Annual 
Equivalent 


Recreation  Viaitor  Expenditures 
Wages 


National  account 
Regional  account 

Industrial  Expansion 


3,070,000 

27,922,000 


Wages 


National  account 
Regional  account 


Profit 


Regional  account 

Water  Project  Employment 

National  account 
Regional  account 

Total  regional  account 

Total  National  account 


345,853,000 

2,576,032,000 


276,179,000 


$ 102,492,000 
$ 11,901,000 


1/  Converted  to  present  worth  values  by  3.25  percent  interest  rate, 
7/  Discounted  over  project  life  at  3.25  percent  interest  rate. 

3/  Discounted  over  project  life  at  5 percent  interest  rate. 
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S1XTI0N  VI  - ECONOMIC  ANALYSIS 


20.  ECONOMIC  DATA 

Project  costs.  Annual  economic  charges  were  computed  utilizing 
data  developed  in  the  cost  estimate  presented  in  Section  IV  of  this 
chapter.  These  charges  differ  slightly  from  the  financial  annual  charges 
computed  for  the  Whiteoak  Dam  and  Reservoir.  The  difference  results 
from  allowing  for  loss  o'  land  productivity  which  is  based  on  five  percent 
annual  net  income  on  lands  taken  for  the  project.  A summary  of  costs  for 
Whiteoak  Dam  and  Reservoir  is  shown  in  Table  14-53. 

TABLE  14-53 
THE  SELECTED  PLAN 
WHITEOAK  DAM  AND  RESERVOIR 

SUMMARY  OF  COSTS 
(July  1967  Prices) 


CONSTRUCTION  COST  1/ 


Lands  and  damages 

Relocations 

Reservoir 

Dam  and  appurtenances 
Recreation 

Permanent  operating  equipment 

$ 7,229,000 
2,398,000 

392.000 

15.830.000 

13.964.000 

218.000 

TOTAL 

$40,031,000 

ANNUAL  CHARGES 

Interest  at  3-1/4  percent 
Amortization  in  100  years 
Maintenance  and  operation 
Major  replacements 

$ 1,385,600 
58,900 
260,500 
99,500 

Subtotal,  financial  charges 
Land  productivity  loss 

$ 1,804,500 
69,200 

TOTAL,  WATER  RESOURCE  PROJECT  ECONOMIC  CHARGES 
Development  Plan  investment  costs  2/ 

$ 1,873,700 
15,195,000 

TOTAL,  PUBLIC  AND  PRIVATE  ANNUAL  CHARGES 

$17,068,700 

1/  Cost  shown  includes  cost  of  engineering,  design,  supervision  and 
administration 

2/  Includes  $689,000  of  Federal  funds  and  $934,000  of  non-Federal 
funds  for  Public  facilities. 
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Development  plan  Investment  costs.  Annual  charges  for  this 
feature  amount  to  $15,195,000,  based  on  a total  investment  of 
$445,577,000.  Discussion  concerning  procedures  used  to  develop  the 
estimated  cost  of  the  investment  is  presented  in  paragraph  16  and 
Exhibit  14-31. 

Project  and  development  plan  benefits.  Annual  economic 
benefits  developed  and  discussed  in  Section  V are  sunmarized  in 
Table  14-54. 


TABLE  14-54 

SUMMARY  OF  ANNUAL  BENEFITS 
THE  SELECTED  PLAN 
WHITEOAK  DAM  AND  RESERVOIR 
(in  $1000) 


Type  of  Benefit  National 


User  $ 2,093 

Redevelopment  106 

User  plus  Redevelopment  (2,199) 

Development  11,901 

Expansion  (Redevelopment  plus  Develop-  12,007 
ment) 


TOTAL  BENEFITS  $14,100 


21.  INDEXES  OF  PERFORMANCE 


Regional 

$ 821 
281 

(1,102) 

88,578 

88,859 


$89,680 


One  index  of  performance  can  be  evaluated  by  reliance  on  the  con- 
ventional ratio  of  benefits -to-costs  generally  developed  for  water 
resource  projects.  The  numerator  contains  annual  user  benefits  plus 
those  employment  benefits  attributable  to  direct  construction  and  opera- 
tion of  the  water  projects  (redevelopment  benefits).  The  denominator 
is  the  annual  economic  cost  of  the  water  projects.  Such  an  index,  com- 
puted below,  expresses  the  minimum  index  of  performance  in  regard  to 
national  income  augmentation. 

2.199.600  = l 2 

1.873.700 

Another  index  of  performance  gives  a relative  measure  of  the  contri- 
bution that  the  Whiteoak  development  would  make  to  the  objective  of 
employment  expansion.  The  numerator  consists  of  increased  wage  payments 
for  construction  and  operation  of  the  water  project  plus  wages  and 
salaries  and  other  income  flows  to  the  region  generated  by  the  associated 
private  investments.  The  denominator  is  the  annual  cost,  both  public  and 
private,  necessary  to  provide  the  expansion  in  employment  opportunities. 

88,859.000  = 5.2 

17.068.700 
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22.  ALLOCATION  OF  COSTS 

Costs  of  the  Whiteoak  Dam  and  Reservoir  project  were  allocated  by 
the  separable  cost-remaining  benefit  method.  Purposes  among  which  costs 
were  allocated  include  flood  control,  water  supply,  water  quality  con- 
trol, recreation  and  regional  economic  expansion.  Table  14-55  sum- 
marizes the  construction  expenditures,  annual  operation,  maintenance 
and  major  replacement  costs,  total  capital  investment  costs  and  annual 
charges  for  Plan  A - Without  the  Refuge.  The  allocation  is  given  in 
Table  14-56  with  a sub-allocation  between  general  recreation  and  fish 
and  wildlife  enhancement  in  Table  14-57.  A comparable  summary, allocation 
and  sub-allocation  for  the  selected  plan.  Plan  B - With  the  Refuge,  are 
contained  in  Tables  14-58,  14-59  and  14-60,  respectively.  Further,  a 
sub-allocation  between  the  inviolate  waterfowl  refuge  and  the  remaining 
fish  and  wildlife  developments  is  contained  in  Table  14-61. 

Alternative  costs.  To  provide  an  equitable  basis  for  allocation 
of  project  costs  to  each  purpose,  the  benefits  for  each  purpose  were 
limited  to  the  cost  of  providing  an  alternative  single  purpose  project, 
where  such  alternative  costs  would  be  less  than  or  equal  to  the  esti- 
mated benefits.  The  alternative  costs  for  the  flood  control  function, 
as  summarized  in  Tables  14-55  and  14-58  for  the  two  plans,  were  based 
on  actual  estimates  of  the  cost  of  providing  a single  purpose  flood 
control  project  at  the  site  selected  for  the  multiple  purpose  project. 

The  alternative  costs  for  the  recreation  function  were  de- 
veloped from  statistical  data  compiled  by  the  Corps  of  Engineers. 

The  determination  is  discussed  in  detail  in  paragraph  lU.  Alternative 
costs  for  both  water  supply  and  water  quality  control  were  based  on 
estimates  developed  by  the  Federal  Water  Pollution  Control  Adminis- 
tration. The  regional  expansion  alternative  costs  were  developed  by 
using  a single-purpose  state  park  type  development  and  the  develop- 
mental plan  plus  an  adjustment  to  make  the  redevelopment  benefit  of 
the  alternate  equal  to  that  of  the  reservoir  plan. 

Separable  costs.  The  incremental  costs  for  adding  each  purpose 
to  an  alternative  multiple  purpose  project  omitting  that  purpose  are 
the  "Separable"  costs  as  shown  in  Tables  14-56  and  14-59,  These 
separable  costs  amount  to  the  difference  between  the  cost  of  the 
multiple  purpose  project  and  the  cost  of  a project  at  the  same  site 
containing  all  purposes  except  the  one  being  separated.  The  costs 
for  the  alternative  multiple  purpose  projects  omitting  one  purpose 
each  sure  summarized  in  Tables  14-55  and  lU-58. 
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ANALYSIS  OF  CONSTl 


Multiple  Purpose  Reservoir 

Specific  Use  Lands  & Facilities 
Regional 

Economic  Water  Water  Joint  Use 

Expansion  Quality  Recreation  Supply  Costs 


Construction  First  Cost 

Lands  and  damages 
Relocations 

Reservoir  & pool  preparation 
Dam  & appurtenances 
Recreation  facilities 
Permanent  operating  equipment 
Construction  costs  (water 
pro je  ct ) 

Development  plan 


$ 2,883.2  $ 


217.0 


Total  construction  costs 
Investment  Costs 


445,761 


18,301.0 

21,184.2 

21,184.2 


$ 2,218.8  $ 5, 
3,119-0  3, 

173-0 

15,724.0  15, 

18, 

204.0 


217.0  21,438.8  42, 

!_  445. 

217.0  21,438.8  i,88i 


Initial  Construction  Costs 
Interest  during  construction 

Investment  cost,  initial  increment 
Future  recreation  facilities 
Development  plan 


21,184.2 


Total  investment  costs 


445 .761 

445.761 


22,561.2  231.1 
No  Future  Facilities 


217.0  21,438.8  42 

_l4ii  1.393.5  . 

231.1  22,832.3  45 


22,561.2  231.1  22,832.3 


Annual  Financial  Charges 
Initial  Increment 


Interest  & amortization 

15,209.0 

2.2 

764.3 

7-8 

773.5 

Operation  & maintenance 

Recreation 

- 

- 

275.2 

- 

- 

Dam 

- 

5-0 

- 

0 

50.0 

Major  Replacement 

Recreation 

- 

- 

130.4 

- 

- 

Dam 

- 

0.2 

- 

0 

2.0 

Total  Annual  Financial  Charges 

15,209.0 

7.4 

1,169.9 

7.8 

825.5 

l/  Based  on  least  expensive  alternative  as  computed  by  Corps  v/  needs  developed  by  FWPCA,  adj« 
and  3-l/4$  interest  rate. 

2/  Amount  computed  based  on  statistical  analysis  of  actual  expenditures  at  similar  development! 
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TABLE  14-55 


ANALYSIS  OF  CONSTRUCTION  INVESTMENT  AND  ANNUAL  COSTS 

($1,000) 

PIAN  A - WITHOUT  REFUGE 
WHITEOAK  DAM  AND  RESERVOIR  PROJECT 


y Reservoir Alternate  Single  Purpose  Projects  Multiple  Purpose  I 


pies 

Water 

to  Supply 

Joint  Use 
Costs 

Total 

Costs 

Flood 

Control 

Water 

Supply 

Water 

Quality 

Recreation 

Regional 

Income 

Expansion 

Flood 

Control 

Water 

Quality 

Re  ere 

■ 

$ - 

217-0 

r 

$ 2,218.8  i 
3,119-0 
173-0 
15,724.0 

204.0 

5,102.0 

3,119-0 

390.0 

15.770.0 

18.301.0 

218.0 

$ 1,620.0 
1,401.0 
120.0 
15,332.0 

207.0 

$ 

$ 

$ 

$ 

$ 4,900.0  $ 5,102.0  $ 2, 
2,076.0  3,119.0  2, 

378.0  390.0 

12.944.0  15,619.0  15, 

18.301.0  18,301.0 

183.0  204.0 

217.0 

21,438.8 

42,900.0 

445.761.0 

18,680.0 

38,773.0 

445.761.0 

42,735-0 

445.761.0 

21, 

445, 

217.0 

21,438.8 

488,661.0 

18,680.0 

484,534.0 

488,496.0 

467, 

217.0 
> 14.1 

21,438.8 

1,393.5 

42,900.0 

2,788.5 

18,680.0 

1,214.0 

38,773.0 

2,520.2 

42,735-0 

2,777-8 

21, 

1. 

231.1 

hcilities 

22,832.3 

45,688.5 

445.761.0 

19,894.0 

41,293-2 

445.761.0 

45,512.8  22, 

No  Fut 
445.761.0  441, 

231.1 

22,832.3 

491,449.5 

19,894.0 

487,054.2 

491,273.8 

468, 

7-8 

773-5 

16,756.8 

674.1 

16,608.0 

16,750.9 

15, 

0 

50.0 

275.2 

55-0 

50.0 

275.2 

45.0 

275.2 

50.0 

► 

2.0 

130.4 

2.2 

2.0 

170.2^ 

1,255.  <& 

130.4 

hi 

130.4 

2.0 

) 7.8 

825.5 

17,219.6 

726.1 

216.1^ 

17,183.0 

17,060.1 

17,208.5 

16, 

As  developed  by  fWPCA,  adjusted  to  reflect  1974  initial  use 
hires  at  similar  developments. 


ts  Multiple  Purpose  Project  Less 

onal  Regional 

:ome  Flood  Water  Water  Economic 

tnsion  Control  Quality  Recreation  Supply  Expansion 

$ 4, 900.0  $ 5,102.0  $ 2,219.0  $ 4, 904.0  $ 5,102.0 


2,076.0 

378.0 

12.944.0 

18.301.0 

183.0 

3,119.0 

390.0 

15.619.0 

18.301.0 

204.0 

2,918.0 

375-0 

15,770.0 

218.0 

3,119.0 

174.0 
15,169.0 
18,301.0 

218.0 

3,119-0 

390.0 

15.770.0 

18.301.0 

218.0 

38,773.0 

445.761.0 

42,735-0 

445.761.0 

21,500.0 

445.761.0 

41,885.0 

445.761.0 

42,900.0 

484,534.0 

488,496.0 

467,261.0 

487,646.0 

42,900.0 

38,773.0 

2,520.2 

41,293-2 

445.761.0 

42,735-0  21,500.0  41,885.0 

2,777-8  1,398.0  2,722.5 

45,512.8  22,898.0  44,607.5 

No  Future  Facilities 

445.761.0  445.761.0  445 .761.0 

42,900.0 

2,788.5 

45,688.5 

487,054.2 

491,273.8 

468,659.0 

490,368.5 

45,688.5 

16,608.0 

16,750.9 

15,984.8 

16,720.2 

1,547.8 

275.2 

45.0 

275-2 

50.0 

55-0 

275-2 

55-0 

275.2 

55.0 

130.4 

1.5 

130.4 

2.0 

2.2 

130.4 

2.2 

130.4 

2.2 

17.060.1 

17,208.5 

16, 042.0 

17,183.0 

2,010.6 
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TAB  IF.  14-56 

AU.OCATION  OF  COSTS  ($1,000) 

PI  AN  A - WITHOUT  REFUGE 
WHITE OAK  DAM  AND  RESERVOIR  PROJECT 


User  Effects 

Regions l 

F lood 

Water 

Water 

Expans  ion 

Item 

Control 

Recreat ion 

Supply 

Qua  1 ity 

Ef  feet  s 

Tot  a ! 

1 . 

Benefits 

257.3 

1,725.4 

216.1 

170.2 

102,654.0 

105,023.0 

2 t 

Alternative  costs 

726.1 

1 ,255.0 

216.1 

170.2 

17,183.0 

19,550.4 

J. 

Benefit  limits 

257.3 

1,255.0 

216.1 

170.2 

17,183.0 

14,081.6 

-4. 

Separable  costs 

159.5 

1,177.6 

36.6 

11.1 

15,209.0 

16,595.8 

5. 

Remaining  benefits 

97.8 

77.4 

179.5 

159.1 

1 .974.0 

2,487.8 

b. 

Allocation  of  restricted  joint  costs 

a.  Remaining  benefits 

- 

77.4 

179.5 

159.  1 

- 

416.0 

b.  Ratio 

- 

. 186 

.432 

.382 

- 

c.  Allocated  restricted  costs 

- 

11.0 

25.6 

22.6 

- 

59.2 

7. 

Separable  plus  allocated  restricted  costs 

159.5 

1,188.6 

62.2 

33.7 

15,209.0 

* ( • 

8. 

Remaining  benefits 

97.8 

66.4 

153.9 

136.5 

1 ,974.0 

2 ,428.6 

0, 

Ratio 

.040 

.027 

.064 

.056 

.813 

, . 

10. 

Allocated  joint  costs  ZJ 

22.7 

15.3 

36 . 3 

31.7 

460.6 

566.6 

1 1 . 

Total  allocated  financial  costs 

182.2 

1,203.9 

98.5 

65.4 

15,669.6 

17,2  19.6 

ALLOCATION  OF  OPERATION 

MAINTENANCE  AND  REPLACEMENT  COSTS 

3/ 

12. 

Separable  OM&R  Charges 

10.7 

405.6 

0 

5.2 

- 

421.5 

13. 

Allocated  joint  OM&R  — 

1.7 

1.1 

2.6 

2.3 

33.6 

41.3 

14. 

Total  allocated  OM&R 

12.4 

406.7 

2.6 

7.5 

33.6 

462.8 

ALLOCATION  OF  INVESTMENT  COSTS 

15. 

Annual  investment  costs 

169.8 

797.2 

95.9 

57.9 

15,636.0 

16,756.8 

16. 

Capitalized  investment  costs  — ^ 

5,011.3 

23,534.8 

2,830.3 

1,708.8 

458,364.3 

491  ,449.5 

17. 

Adjustment  for  discount  on  future  increment 

NO  FUTURE  INCREMENT 

18. 

Total  allocated  investment  costs 

5,011.3 

23,534.8 

2,830.3 

1,708.8 

458,364 .3 

491  ,449.5 

ALLOCATION  OF  CONSTRUCTION  COSTS 

19. 

Investment  in  specific  use  lands  & facilities 

- 

22,561.2 

231.1 

6 1.9 

445,761.0 

468,61’.? 

20. 

Investment  in  joint  use  lands  & facilities 

5,011.3 

973.6 

2,599.2 

1 , 544 . 9 

12,603.3 

22 .832 . 3 

21. 

Interest  on  joint  use  lands  and  facilities 

305.9 

59.4 

158.6 

100.4 

769.2 

1,393.5 

22. 

Allocated  construction  costs  of  joint  use  lands 

& facilities 

4,705.4 

914.2 

2 ,440.6 

1 , 544 . 5 

11,834.1 

21 ,438.8 

23. 

Construction  costs  of  specific  use  lands  & 

fac  i 1 it ies 

- 

21,184.2 

217.0 

60.0 

445,761.0 

476.222.2 

24. 

Total  allocated  construction  costs 

4,705.4 

22 ,098.4 

2,657.6 

1,604.5 

457,595. 1 

488.66!  . ' 

25. 

Construction  costs  of  future  increment 

NO  FUTURE  INCREMENT 

26. 

Construction  costs  of  Development  Plan 

- 

- 

- 

- 

445,761 .0 

445,76  . 

.'7. 

Construction  costs  of  water  project  (Initial) 

4,705.4 

22,098.4 

2,657.6 

1 .604.5 

1 1 ,834.1 

..  . - 

28. 

Total  construction  costs  of  water  project 

4,705.4 

22,098.4 

2,657.6 

1 ,604 .5 

11,834.1 

42  ,Q0(‘.  ’ 

I r 

V Steps  in  determination  of  allocated  restricted  joint  costs  for  recreation,  water  quality  control  and  water  supply. 

(a)  Derive  separable  costs  in  line  4 for  all  purposes  in  accordance  with  regular  procedure  - the  difference  between 
- the  cost  of  the  multiple  purpose  project  and  the  cost  of  the  multiple  purpose  project  with  one  purpose  omitted, 

f * (b)  Subtract  from  the  multiple  purpose  project  the  cost  of  the  single  purpose  flood  control  project  at  the  site. 

(c ) Subtract  from  remainder  of  (b)  above  the  sum  of  separable  costs  allocated  to  recreation,  water  quality  control 
and  water  supply.  The  remainder  of  this  computation  is  the  sum  of  the  restricted  joint  costs  ($59,200)  that 
serve  recreation,  water  quality  control  and  water  supply. 

1 (d)  The  sum  of  the  restricted  joint  costs  are  allocated  in  proportion  to  remaining  benefits  for  the  three  purposes. 

y In  proportion  to  remaining  benefits  (line  8). 

3/  There  are  no  restricted  joint  0M&R  costs  to  be  allocated. 

iy  Flood  control,  water  quality  control,  water  supply  and  recreation  costs  are  capitalized  to  present  worth  by 

(20.5129)  X annual  investment  costs.  Remainder  of  capital  costs  are  allocated  to  Regional  Economic  Expansion  etfects. 
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TABLi;  14-57 

SUB-ALLOCATION  OF  GENERAL  RECREATION 
AND  FISH  AND  WILDLIFE  ENHANCEMENT  CONSTRUCTION  COSTS 

WHITEOAK  DAM  AND  RESERVOIR  PROJECT 
PLAN  A - WITHOUT  REFUGE 

(1)  Total  specific  costs  for  combined  purposes  $ 21,184,200 

(2)  Specific  costs  for  general  recreation  20,478,200 

(3)  Specific  costs  for  fish  and  wildlife  706,000 

(4)  Total  allocated  costs  for  combined  purposes  22,098,400 

(5)  Total  separable  costs  for  combined  purposes  21,400,000 

(6)  Total  joint  costs  for  combined  purposes  (4)-(5)  698,400 

(7)  Ratio,  general  recreation  benefits  to  combined  benefits  0,942 

(8)  Joint  costs  allocated  to  general  recreation  (6)x(7)  657,900 

(9)  Joint  costs  allocated  to  fish  and  wildlife  (6)-(8)  40,500 

(10)  Total  separable  costs  other  than  specific  costs  (5)-(l)  215,800 

(11)  Separable  costs  other  than  specific  costs  allocated 

to  general  recreation  (7)x(10)  203,300 

(12)  Separable  costs  other  than  specific  costs  allocated 

to  fish  and  wildlife  (10)-(11)  12,500 

(13)  Separable  costs  allocated  to  general  recreation 

( 2) +(ll ) 20,681,500 

(14)  Separable  costs  allocated  to  fish  and  wildlife 

(3) +(12)  718,500 

(15)  Total  construction  costs  allocated  to  general 

recreation  (8)+(13)  21,339,400 

(16)  Total  construction  costs  allocated  to  fish  and 

wildlife  (9)t(14)  759,000 
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Alims  IS  OF  CO ESTRUCT IOH. 

(I 


PIAH  B - 
WHITE  OAK  DAM  A] 


Item 

Construction  First  Cost 

Land 6 and  damages 
Relocations 

Reservoir  & pool  preparation 
Dam  & appurtenances 
Recreation  facilities 
Permanent  operating  equipment 
Construction  costs  (water 
project) 

Development  plan 
Total  construction  costs 

Investment  Costs 

Initial  Construction  Costs 
Interest  during  construction 

Investment  cost,  initial  increment 
Future  recreation  facilities 
Development  plan 
Total  investment  costs 

Annual  Financial  Charges 
Initial  Increment 

Interest  & amortization 
Operation  & maintenance 
Recreation 


Major  Replacement 
Recreation 

Dam 


Multiple  Purpose  Reservoir 

Specific  Use  Lands  & Facilities 
Regional 

Economic  Water  Water  Joint  Use 

Expansion  Quality  Recreation  Supply  Costs 


445.577.0 

445.577.0  60.0 


$ 4,941.0 

13,964-0 

18,905-0 

18,905.0 


18,905.0 

1,228.8 


220.0 

220.0 

220.0 


220.0 

14.3 


20,133.8  234.3 

Ro  future  facilities 


$ 2,288.0  $ 1 

2.398.0  S 

172.0 

15.784.0  1! 

204.0 

20.846.0  4< 

- 44; 

20,846.0  48; 

20.846.0  4< 

1.355.0  J 

22.201.0  ^ 


455.577.0  - 

• 

- 

- 

hhl 

455,577.0  63>9 

20,133-8 

234.3 

22,201.0 

488 

15,195.0  2.2 

682.2 

7-9 

752.2 

1< 

5-0 

205.5 

0 

50.0 

0.2 

97.3 

0 

2.0 

15,195.0  7.4 

985.0 

7.9 

8o4.2 

1 

Total  Annual  Financial  Charges  15,195.0  7-4  985.0  7-9  004.2 

l/  Based  on  least  expensive  alternative  as  computed  by  Corps  v/  needs  developed  by  fWPCA,  a 
2j  Amount  computed  based  on  statistical  analysis  of  actual  expenditures  at  similar  developma 


w '*>--**  **  ■ • -» 


TABLE  lU-58 

ANALYSIS  OF  CONSTRUCT  ION,  INVESTMENT  AND  ANNUAL  COSTS 

($1,000) 

PLAN  B - WITH  REFUGE 
WHITEOAK  DAM  AMD  RESERVOIR  PROJECT 


ose  Reservoir 


Facilities 

Water  Joint  Use 
latlon  Supply  Costs 


Alternate  Single 


ose  Projects 


Regional 

Total  Flood  Water  Water  Income  Flood 

Costs  Control  Supply  Quality  Recreation  Expansion  Control 


Multiple 


Water 

Quality 


220.0 

220.0 

220.0 


$ 2,288.0  $ 7,229.0  $ 1,620.0  $ 

2,398.0  2,398.0  1,401.0 

172.0  392.0  120.0 


172.0 

15.784.0 

204.0 

20.846.0 


120.0 

15.830.0  15,332.0 

13.964.0 
218.0  207.0 


20,846.0  40,031.0  18,680.0 

- 445,577.0  - 

20,846.0  485,608.0  18,680. 0 


$ 7,229.0  $ 7,229.0 
1,350.0  2,398.0 

379-0  392.0 

12.948.0  15,676.0 

13.964.0  13,964.0 

184.0  204.0 

36.054.0  39,863.0 

445.577.0  445.577.0 

481.631.0  485,440.0 


,905-0  220.0 

,228.8  14.3 

»33.8  234.3 

tore  facilities 


20.846.0  40,031.0  18,680.0 

1,355-0  2,602.0  1,214.0 

22.201.0  42,633.0  19,894.0 

- 445.577.0  - 


36,054.0  39,863.0 

2,343.5  2,591.0 


38,397.5  42,454.0 

445.577.0  445.577.0 


,133.8 

234.3 

22,201.0 

488,210.0 

19,894.0 

483,974.5 

488,031.0 

682.2 

7-9 

752.2 

16,639.5 

674.1 

16,495.9 

16,633.4 

205.5 

• 

« 

205.5 

205.5 

205.5 

0 

50.0 

55.0 

50.0 

45.0 

50.0 

1 97,3 

• 

97.3 

• 

97.3 

97.3 

- 

0 

2.0 

2.2 

2.0 

1.5 

2.0 

985.0 

7.9 

8o4.2 

16,999.5 

726.1  216.1^  170.2^  1,143.1 

16,968.0  l6.81*5-2 

16,988.2 

»/  needs  developed  by  FWPCA,  adjusted  to  reflect  1974  Initial  use  and  3-l/4£  interest  rate, 
penditures  at  similar  developments. 


Multiple 


'Be  Project  Less 


7 


Bgional 
Income 
Expansion 


16.968.0 


Purpo 


Regional 


Flood 

Water 

Water 

Economic 

Control 

Quality 

Recreation 

Supp!y 

Expansion 

i 7,229.0  i 7,229-0 

$ 2,346.0  $ 

7,229.0  t 7,229-0 

1,350.0 

2,398.0 

2,857.0 

2,398.0 

2,398.0 

379-0 

392.0 

376.0 

170.0 

392.0 

12,948.0 

15,676.0 

15,830.0 

15,179-0 

15.830.0 

13,964.0 

13,964.0 

- 

13,964.0 

13,964.0 

184.0 

204.0 

218.0 

218.0 

218.0 

36,054.0 

39,863.0 

21,627.0 

39,158.0 

40,031.0 

445,577.0 

445.577.0 

445.577.0 

445.577.0 

- 

481,631.0 

485,440.0 

467,204.0 

484,735.0 

40,031.0 

36,054.0 

39,863.0 

21,627.0 

39,158.0 

40,031.0 

2,591.0 

1,406.0 

2,545.0 

2,602.0 

38,397.5 

42,454.0 

23,033.0 

41,703.0 

42,633.0 

445.577.0 

445.577.0 

445.577.0 

445.577.0 

483,974.5 

488|o31.0 

468,610.0 

487,280.0 

42,633.0 

16,495.9 

16,633.4 

15,975.4 

16,608.0 

1,444.5 

205.5 

205.5 

_ 

205.5 

205.5 

45.0 

50.0 

55.0 

55.0 

55.0 

97.3 

97.3 

- 

97.3 

97.3 

1.5 

2.0 

2.2 

2.2 

2.2 

16,845.2 

16,988.2 

16,032.6 

16,968.0 

1,804.5 

uterest  rate. 
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ALLOCATION  OF  COSTS  ($1,000) 


PLAN  B - WITH  RE  FUCK 
WH ITEOAK  DAM  AND  RESERVOIR  PROJECT 


Benefits 
Alternate  'osts 
Benefit  'imlt' 
f parable  costs 
Remaining  benefits 

Allocation  of  restricted  Joint  costs 
a.  Remaining  benefits 
r . Rat io 

e.  Allocated  restricted  costs 
sparable  plus  allocated  restricted  costs 
Remaining  benefits 
Ratio 

Allocated  Joint  co6ts 

Total  allocated  financial  costs 


ALLOCATION  OF  OPERATION,  MAINTENANCE  AND  REPIACF.MENT  COSTS 


12.  .e parable  OMAR  Charges 
13-  Allocated  Joint  OMAR  'i ) 
U.  Total  allocated  OMAR 


ALLOCATION  OF  mVESTOirr  COSTS 


Annual  investment  costs 
Capitalized  investment  costs  -J 
Adjustment  for  discount  on  future  lncrei 
"■otal  allocated  investment  costs 


ALLOCATION  OF  CONSTRUCTION  COSTS 


19.  Investment  in  specific  use  lands  A facilities 

20.  Investment  in  Joint  use  lands  A facilities 

21.  Interest  on  Joint  use  Lands  and  facilities 
2c.  Allocated  construction  costs  oi  Joint  use  lands 

A facilities 

23.  Construction  'osts  of  specific  use  lands  & 

tacilitie 

24.  Total  allocated  construction  costs 

25.  Construction  costs  of  future  incremen* 

26.  Construction  costs  of  Development  Plan 

27.  Con;  traction  costs  of  water  project  (initial)  4,627.9  20,022.1  2,571.6  1,607.2  11,202.2 

7-ij.  Total  construction  costs  ol  water  project  4.627.9  20,022.1  2,571.6  1 ,607.2  11,202.2 

1/  tept  n determination  ol  allocated  restricted  Joint  costs  for  recreation,  water  quality  control  und  water  upp 

(a)  Derive  separable  costs  in  line  4 for  all  purposes  in  accordance  with  regular  procedure  - the  difference  beti 
•he  cos*  o!  the  multiple  purpose  project  and  the  cost  of  the  multiple  purpose  project  wi-h  one  purpose  omit- 

(b)  ubtract  from  the  multiple  purpose  project  the  cost  ol  the  single  purpose  flood  control  project  at  the  site 

(c)  ubtrac*  iron  remainder  01  (b)  above  the  sum  of  separable  costs  allocated  to  recreation,  water  quality  cent 
aivi  water  .cjoply.  The  remainder  of  this  computation  is  the  ~;um  of  the  restricted  Joint  costs  ($fcH,7oo)  that 
nerve  recreation,  water  quality  control  and  water  supply. 

(d)  ITje  of  the  restricted  Joint  costs  are  allocated  in  proportion  to  remaining  benefits  lor  the  three  purro: 
J In  r>ropor*  on  to  remaining  benefits  (line  8). 

3/  TTiere  are  no  restricted  Joint.  0.M.&  R.  costs  to  be  allocated. 

•*/  Mood  control,  water  quality  control,  water  supply  and  recreation  costs  are  capitalized  to  present  worth  by 

(29.5129)  X annual  investment  costs.  Remainder  of  capital  costs  are  allocated  to  Regional  Economic  Fxvansion  e 
J Negative  va’ ue  inder  recreation  reflect  actual  decrease  m Joint  use  relocations  costs  when  recreation  is  add*i 
a purpose. 


18.905.0  220.0 

20.022.1  2,571.6 
No  Future  Increment 


TABLE  14-60 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 
(9) 

(10) 

(11) 

(12) 

(13) 

(14) 

(15) 

(16) 


SUB-ALLOCATION  OF  GENERAL  RECREATION 
AND  FISH  AND  WILDLIFE  ENHANCEMENT  CONSTRUCTION  COSTS 

WHITEOAK  DAM  AND  RESERVOIR  PROJECT 

PLAN  B - WITH  REFUGE 


Total  specific  costs  for  combined  purposes  $ 

Specific  costs  for  general  recreation 

Specific  costs  for  fish  and  wildlife 

Total  allocated  costs  for  combined  purposes 

Total  separable  costs  for  combined  purposes 

Total  joint-use  cost  savings  (l)-(5) 

Total  allocated  joint  and  restricted  costs  (4)-(5) 

Ratio  general  recreation  benefits  to  combined  benefits 
Total  savings  for  general  recreation  (6)x(8) 

Total  savings  for  fish  and  wildlife  (6 ) - (9 ) 

Separable  costs  allocated  to  general  recreation 

(2) -(9) 

Separable  costs  allocated  to  fish  and  wildlife 

(3) - (10) 

Allocated  joint  and  restricted  costs  for  general 
recreation  (7)x(8) 

Allocated  joint  and  restricted  costs  for  fish 
and  wildlife  (7)-(13) 

Total  construction  costs  allocated  to  general 
recreation  (11)+(13) 

Total  construction  costs  allocated  to  fish  and 
wildlife  (12)+(14) 


18.905.000 
15,456,500 

3,448,500 

20,022,100 

18.404.000 
501,000 

1,618,100 

0.819 

410,300 

90,700 

15,046,200 

3,357,800 

1,325,200 

292,900 

16,371,400 

3,650,700 


TABLE  14-61 


SUB -ALLOCATION  OF  INVIOLATE  REFUGE 
AND  FISH  AND  WILDLIFE  CONSTRUCTION  COST 

WHITEQAK  DAM  AND  RESERVOIR  PROJECT 
PLAN  B - WITH  REFUGE 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 
(9) 

(10) 

(ID 

(12) 

(13) 

(14) 

(15) 


Total  specific  costs  for  combined  purposes  $ 

Specific  costs  for  fish  and  wildlife 
Specific  costs  for  refuge 
Separable  costs  for  combined  purposes 
Joint -use  cost  savings  for  combined  purposes 
(Table  14-60) 

Ratio  fish  and  wildlife  benefits  to  combined  benefits 
Joint-use  cost  savings  for  fish  and  wildlife  (5)x(6) 
Joint-use  cost  savings  for  refuge  ( 5 ) — ( 7 ) 

Separable  costs  allocated  to  fish  and  wildlife  (2)-(7) 
Separable  costs  allocated  to  refuge  (3)-(8) 

Allocated  joint  and  restricted  costs  for  combined 
purposes  (Table  14-60) 

Allocated  joint  and  restricted  costs  for  fish  and 
wildlife  (6)  x (11) 

Allocated  joint  and  restricted  costs  for  refuge 

( 1 1 ) — ( 12  ) 

Total  construction  costs  allocated  to  fish  and 
wildlife  (9)+( 12 ) 

Total  construction  cost  allocated  to  refuge 

(10)+(13) 


3.448.500 
1,890,000 

1.558.500 
3,357,800 

90.700 
0.526 

47.700 
43,000 

1.842.300 

1.515.500 

292,900 

154,100 

138,800 

1,996,400 

1.654.300 


III-14-167 


i 


.-.H. 


•J?  i 


SECTION  VII  - COST  SHARING 

23.  APPORTIONMENT  OF  COST  BETWEEN  FEDERAL  AND  NON-FEDERAL  INTERESTS 

Apportionment  of  costs  for  the  multiple  purpose  Whiteoak  Pam  and 
Reservoir  between  Federal  and  non-Federal  interests  has  been  made  ac- 
cording to  the  following  criteria. 

Water  Supply.  In  accordance  with  the  Water  Supply  Act  of  1958, 
as  amended,  non-Federal  interests  have  been  apportioned  all  construc- 
tion costs  allocated  to  water  supply,  presently  estimated  to  be 
$2,572,000.  Local  interests  must  also  assume  the  annual  operation, 
maintenance  and  major  replacement  costs  allocated  to  water  supply,  esti- 
mated to  be  $2,900. 

Recreation.  The  Federal  Water  Project  Recreation  Act  of  1965 
(PL  89-72)  requires  that  non-Federal  interests  agree  to  administer 
project  land  and  water  areas  for  recreation  and  fish  and  wildlife 
enhancement  and  to  bear  not  less  than  one-half  the  separable  construc- 
tion costs  of  the  project  allocated  to  those  purposes  and  all  separable 
costs  for  operation,  maintenance  and  replacement.  One-half  of  the 
allocated  separable  construction  cost  for  general  recreation  presently 
is  estimated  to  be  $7,523,000  and  operation,  maintenance  and  replace- 
ment costs  are  estimated  to  be  $285,300  annually.  The  remaining  con- 
struction expenditures  allocated  to  general  recreation  are  apportioned 
to  the  Federal  Government. 

Fish  and  wildlife  enhancement  and  migratory  waterfowl  refug*. 

Costs  incurred  specifically  for  the  establishment  of  migratory  water- 
fowl  refuge  uses  in  connection  with  an  authorized  Federal  program  are 
considered  to  be  non-reimbursable  in  accordance  with  sub-section  6 (e) 
of  the  Federal  Water  Project  Recreation  Act  of  1965  (PL  89-72),  Initial 
enhancement  costs  allocated  to  the  refuge  portion  of  the  management 
unit,  presently  estimated  at  $1,654,000,  are  considered  to  be  non- 
reimbursable. Separable  operation,  maintenance  and  replacement  costs 
allocated  to  the  refuge  portion  of  the  management  unit,  presently 
estimated  at  $13,400  annually  have  been  apportioned  to  non-Federal 
t‘  interests.  For  the  balance  of  the  management  unit  and  other  fish  and 

wildlife  developments,  non-Federal  interests  have  been  apportioned  one- 
half  of  the  allocated  separable  construction  costs,  presently  esti- 
mated  at  $921,000,  and  all  of  the  allocated  separable  operation,  main- 
tenance and  replacement  costs  presently  estimated  to  be  $4,100  annu- 
ally. The  costs  associated  with  the  balance  of  the  management  unit 
include  the  costs  of  lands  and  other  needed  facilities  and  equipment. 

The  remaining  construction  expenditures  allocated  to  the  management  unit 
and  other  fish  and  wildlife  developments  are  apportioned  to  the  Federal 
Government . 
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Water  quality  control.  Section  2 of  Public  Law  87-88,  87th 
Congress,  first  session,  states  that  if  the  benefits  attributed  to 
water  Quality  control  are  identified  as  widespread  or  National  in 
scope,  the  costs  of  water  quality  control  features  will  be  non-reim- 
bursable.  The  Federal  Water  Pollution  Control  Administration  con- 
cluded that  the  benefits  of  water  quality  control  storage  are  wide- 
spread in  scope.  Therefore,  all  costs  allocated  to  water  quality 
control  have  been  apportioned  to  the  Federal  Government.  The  re- 
port on  "Water  Resources  Study  - Whiteoak  Creek  Basin,  Ohio",  dated 
August  1962,  has  been  re-evaluated  based  upon  Developmental  Bench- 
marks by  the  FWPCA  in  October  1967. 

Flood  control.  All  costs  allocated  to  flood  control  have  been 
apportioned  to  the  Federal  Government  in  accordance  with  the  Flood 
Control  Act  of  1938. 

Table  14-62  summarizes  the  apportioned  costs  by  purpose  between 
Federal  and  non-Federal  interests  for  Whiteoak  Reservoir  and  the  associated 
project . 

24.  STATE  AND  LOCAL  ASSURANCES 

The  principal  issue  raised  by  the  assumptions  underlying  "bench- 
mark" growth  is  whether  private  capital  will  be  attracted  to  the  area 
because  of  the  availability  of  adequate  water  supply  sources.  The  other 
favorable  economic  growth  factors  distinctly  indicate  that  private  in- 
vestment would  be  induced,  but  the  attainment  of  the  projected  levels  of 
development  necessary  to  justify  the  project  is  dependent  upon  the 
installation  of  public  and  private  facilities  such  as  roads  and  utilities 
and  upon  the  enhancement  of  comnunity  amenities.  In  this  respect,  it 
is  essential  to  justification  of  the  project  that  local  interests 
furnish  reasonable  assurances  to  the  Secretary  of  the  Army  that  such 
efforts  are  proceeding. 

During  detailed  design  studies  that  may  follow,  State  or  local 
interests  must  furnish  formal  assurances  that  they  will  pay  the  costs 
allocated  to  the  water  supply  function  of  the  project.  At  this  time,  it 
is  considered  that  an  indication  of  valid  interest  by  a potential  user 
is  all  that  is  necessary  to  permit  advanced  planning  for  the  highest  and 
best  use  of  the  available  storage  at  the  Whiteoak  Reservoir  site.  Pay- 
ment of  first  costs  allocated  to  storage  for  current  water  supply  use 
can  be  made  by  non-Federal  interests  during  the  construction  phase  of 
the  project,  or  on  an  annual  payment  basis,  as  provided  for  by  the  Water 
Supply  Act  of  1958,  as  amended. 

State  or  local  interests  also  would  be  required  to  pay  one-half 
of  the  separable  construction  costs  allocated  to  recreation  and  all  of 
the  separable  costs  for  operation,  maintenance  and  major  replacements 
for  that  function. 

The  Director  of  the  Department  of  Natural  Resources,  State  of 
Ohio,  has  indicated  the  State's  intent  to  provide  all  necessary  assurances 
required  for  both  the  water  supply  and  recreation  functions  of  the 
Whiteoak  Dam  and  Reservoir.  The  Director's  letter  is  included  as 
Exhibit  14-27. 
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TABLE  14-62 

SUMMARY  OF  APPORTIONED  COSTS 
BETWEEN  FEDERAL  AND  NON -FEDERAL  INTERESTS 
FOR  WHITEQAK  RESERVOIR  AND  ASSOCIATED  PROJECTS 


Annual  Operation, 
Maintenance,  and 


First 

Costs  ($1, 

000) 

Replacement  Charges 

($1,000) 

Federal 

Non -Federal 

Total 

Federa  1 

Non-Federal 

Total 

Purpose 

Flood  Control 

4,628 

- 

4,628 

12.5 

- 

12.5 

Recreation 

11,578 

8,444 

20,022 

2.7 

302.8 

305.5 

Water  Supply 

- 

2,572 

2,572 

- 

2.9 

2.9 

Water  Quality 

1,607 

- 

1,607 

7.6 

- 

7.6 

Regional  Expansion 

11,202 

- 

11,202 

31.5 

- 

31.5 

Total  Water  Plan 

29,015 

11,016 

40,031 

54.3 

305.7 

360.0 

Development  Plan 

26,979 

418,598 

445,577 

TOTAL  PROJECT 

FIRST  COSTS 

55,994 

429,614 

485,608 

Annual  Charges  f$1.000) 

Federa  1 

Non-Federal 

Total 

Water  Plan 

1,047.0 

397.5 

1,444.5 

OM&R 

54.3 

305.7 

360.0 

Land  Productivity 

Loss 

69.2 

- 

69.2 

Total  Water  Plan 

1,170.5 

703.2 

1,873.7 

Development  Plan 

689.0 

14,506.0 

15,195.0 

TOTAL  PROJECT  ANNUAL 

CHARGE  1,859.5  15,209.2  17,068.7 
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STATE  OF  OHIO 

DEPARTMENT  OF  NATURAL  RESOURCES 

OHIO  DEPARTMENTS  BUILDING 
COLUMBUS  432 IS 


August  29,  1969 


Colonel  John  C.  H.  Lee,  Jr. 

Director,  Office  of  Appalachian  Studies 
U.  S.  Army  Corps  of  Engineers 
Post  Office  Box  1159 
Cincinnati,  Ohio  45201 


Development  of  Water  Resources  in  Appalachia  - 
Whiteoak  Dam  and  Reservoir  Project 

Dear  Colonel  Lee: 

Reference  is  made  to  the  draft  report  on  the  Whiteoak  Dam  and 
Reservoir  Project  recently  furnished  for  our  review  and  comments.  This 
report  and  especially  the  selected  plan  of  development  were  carefully 
reviewed. 

We  have  noted  that  the  economically  optimum  plan  of  development 
consisting  of  the  multiple-purpose  Whiteoak  Dam  and  Reservoir  Project 
and  the  Migratory  Waterfowl  Refuge  will  provide  flood  damage  reduction, 
municipal  and  industrial  water  supply,  improvement  of  water  quality, 
outdoor  recreation,  and  fish  and  wildlife  enhancement.  This  project,  as 
formulated,  will  provide  significant  economic  benefits  to  the  Whiteoak 
Creek  Basin  and  Southwestern  Ohio. 

Under  the  authority  granted  the  Director  of  the  Department  of 
Natural  Resources  in  Section  1501.02,  Ohio  Revised  Code,  and  acting  as 
the  designated  representative  of  the  Governor  in  matters  of  mutual  interest 
to  the  Corps  of  Engineers  and  the  State  of  Ohio,  I concur  with  the  selected 
plan  of  development.  It  will  be  the  policy  of  the  Department  of  Natural 
Resources  under  the  provisions  of  the  Federal  Water  Project  Recreation 
Act  to  administer  the  project  land  and  water  areas  for  recreation  and  fish 
and  wildlife  enhancement;  to  bear  one  half  the  separable  costs  of  the  project 
allocated  to  these  purposes,  excluding  the  Migratory  Waterfowl  Refuge,  and 
to  operate,  maintain  and  make  replacement  of  facilities.  The  Department 
of  Natural  Resources  will  also  administer  the  Migratory  Waterfowl  Refuge 
area  and  assume  responsibility  for  operation,  maintenance  and  replacement 
of  facilities . 

In  accordance  with  the  Water  Supply  Act  of  1958,  as  amended,  the 
Department  of  Natural  Resources  will  administer  the  water  supply  feature 
of  the  project  and  will  bear  all  costs  allocated  to  this  purpose. 
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The  Ohio  Water  Pollution  Control  Board  will,  under  existing 
authority  and  policy,  require  the  maximum  degree  of  treatment  of  waste 
waters  discharged  into  the  waters  of  the  basin  below  Whiteoak  Reservoir. 

The  State  of  Ohio  will  assume  the  leadership  in  taking  such  action 
as  necessary  to  prevent  diversion  to  other  uses  of  any  water  quality  storage 
provided  in  Whiteoak  Reservoir.  The  State  will  also  use  every  means 
available  to  protect  the  channels  of  Whiteoak  Creek  downstream  from 
Whiteoak  Reservoir  from  encroachment  which  would  adversely  affect 
operation  of  the  project. 

At  such  time  as  detailed  planning  is  undertaken  for  the  Whiteoak 
Dam  and  Reservoir  Project,  the  State  of  Ohio,  acting  for  itself  or  on  behalf 
of  any  interested  political  subdivision,  reserves  the  right  to  recommend 
to  and  negotiate  with  the  Corps  of  Engineers  concerning  modifications  or 
additional  project  purposes  which  may  be  deemed  mutually  desirable. 

I wish  to  compliment  you  and  the  staff  for  the  preparation  of  what 
we  consider  to  be  an  excellent  product.  The  investigations  were  thorough 
and  carefully  done.  This,  together  with  the  orderly  arrangement  of  the 
report,  facilitated  our  review. 

Your  cooperation  with  the  Department  of  Natural  Resources  and 
with  other  agencies  of  the  State  of  Ohio  during  the  preparation  of  the  Whiteoak 
Reservoir  Survey  Report  is  appreciated. 

Sincerely, 


FEMrbg 


FRED  E.  MORR 
Director 
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SECTION  VIII  - COORDINATION  IN  PLANNING 

25.  FEDERAL  AGENCIES 

During  planning,  studies  were  coordinated  with  the  Feueral 
Departments  of  Agriculture;  Commerce;  Interior;  and  Health,  Edu- 
cation and  Welfare;  the  Federal  Power  Commission,  and  the  Appalachian 
Regional  Commission,  either  directly  by  the  Huntington  District  of 
the  Corps  of  Engineers  or  through  the  Water  Development  Coordinating 
Committee  for  Appalachia  (WDCCA),  as  appropriate. 

Many  Federal  agencies  such  as  the  U.  S.  Geological  Survey, 
Environmental  Science  Services  Administration,  and  the  Office  of 
Business  Economics  provided  basic  data  for  project  planning,  such 
as  climatologic,  streamflow,  and  economic  records  through  regular 
publications  or  special  reports.  Other  Federal  agencies  participated 
indirectly  by  assisting  the  state  and  local  agencies  and  planning 
groups . 

Several  agencies  made  special  studies  as  an  aid  in  formulation 
and  evaluation  of  the  plan  of  development  for  Whiteoak  Reservoir. 
Reports  of  these  agencies  are  included  in  the  appropriate  appendixes 
to  this  report.  The  following  paragraphs  present  recommendations  or 
views  of  participating  agencies,  and  actions  taken. 

Bureau  of  Outdoor  Recreation.  The  report  furnished  by  the  Bureau 
of  Outdoor  Recreation  recommends  that  sufficient  facilities  be  pro- 
vided to  satisfy  the  requirements  of  the  many  varied  recreational 
activities  expected  at  the  project.  Adequate  lands  also  should  be 
acquired  to  support  the  necessary  recreational  development.  The  BOR 
recommends  that  at  least  2,000  acres  be  purchased  for  general  recrea- 
tion. The  plan  presented  herein  includes  3,100  acres  specifically 
for  general  recreation.  Since  proper  balance  must  be  maintained 
between  visitation  and  water  and  land  resources,  the  BOR  suggests  that 
the  reservoir  be  zoned  and  that  a limitation  be  placed  on  the  horse- 
power of  motors.  This  recommendation  will  be  a part  of  the  Department 
of  Natural  Resources  consideration  for  operation  and  maintenance  of 
the  project,  and  would  be  in  accordance  with  the  administrative  re- 
quirements of  the  operating  agency,  the  Ohio  Department  of  Natural 
Resources. 

U.  S.  Fish  and  Wildlife  Service.  The  Bureau  of  Sport  Fisheries 
and  Wildlife  of  the  U.  Si  Fish  and  Wildlife  Service  evaluated  and  re- 
ported on  the  fish  and  wildlife  conservation  and  enhancement  aspects 
of  the  Whiteoak  Reservoir.  The  report,  included  in  Appendix  G,  con- 
tains the  following  nineteen  recommendations: 


"In  the  interest  of  insuring  full  development  of  fish  and  wildlife 
resources  at  the  proposed  White  Oak  Creek  Reservoir,  it  is  recommended 
that: 


1.  Conservation  and  development  of  fish  and  wildlife  resources 
be  one  of  the  purposes  for  which  the  project  is  authorized. 

2.  Joint-use  lands,  from  the  dam  downstream  to  the  State  Route 
125  bridge,  be  developed  to  provide  fishing  access,  and  that 
parking  facilities  be  provided  for  a design  load  of  5 angler 
cars  in  addition  to  those  required  for  general  recreation 
purposes . 

3.  A multiple-level  outlet  structure,  with  intake  elevations  at 
815,  800,  and  750  be  provided  to  insure  that  reservoir  releases 
will  be  of  satisfactory  quality  for  fish  and  other  downstream 
uses . 

4.  The  minimum  discharge  of  water  from  the  reservoir  be  not  less 
than  5 c.f.s.  at  any  time. 

5.  The  bed  of  the  stream  in  the  tailwater  be  used  as  a source  of 
fill  for  project  purposes,  and  in  so  doing,  effect  the  deepening 
of  a series  of  tailwater  pools  to  provide  increased  fish  habitat. 

6.  Project  land  and  water  upstream  from  the  White  Oak  Valley  Road 
be  licensed  to  the  Ohio  Department  of  Katural  Resources  under 
the  terms  of  a Fish  and  Wildlife  General  Plan,  except  the  area 
shown  on  the  attached  project  outline  map  where  the  boundary 
line  is  undetermined  and  subject  to  future  zoning  regulations, 

7.  A reservoir  zoning  plan  be  developed  in  conjunction  with  pre- 
construction studies  to  insure  that  certain  areas  (or  certain 
periods)  will  be  available  for  fishing,  hunting  and  other 
wildlife  purposes,  and  that  the  plan  be  developed  cooperatively 
by  the  Ohio  Department  of  Katural  Resources,  the  Corps  of 
bngineers,  the  Bureau  of  Outdoor  Recreation  and  the  Bureau 

of  Sport  Fisheries  and  Wildlife. 

8.  Reservoir  clearing  plans  be  coordinated  with  the  Ohio  Department 
of  Natural  Resources  and  the  Bureau  of  Sport  Fisheries  and  Wild- 
life and  that  certain  embayments  be  left  virtually  uncleared  and 
other  off-channel  clearing  be  modified  to  provide  in-reservoir 
fish  habitat. 

0.  Parking  and  launching  facilities  for  a design  load  of  75  auto- 
mobiles and  45  boat  trailers  be  provided  for  hunters  and  fisher- 
men at  various  suitable  locations  on  the  reservoir  in  addition 
to  the  needs  of  general  recreationists.  One  minimum  facility 
access  should  be  located  on  the  refuge  portion,  the  design  and 
location  of  which  to  he  decided  during  the  advanced  engineering 
studies. 
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10.  Public  fishing  be  permitted  along  the  upstream  face  of  the  dam 
and  in  the  tailwater  and  stilling,  basin,  and  that  fishing 
platforms  be  constructed  on  the  face  of  the  dam  to  facilitate 
use  of  that  area. 

11.  All  lands  below  flood  pool  elevation  plus  those  below  an  ad- 
ditional 300  feet  on  the  horizontal  or  the  succeeding  five 
foot  contour  above  the  top  of  the  flood  pool,  whichever  is 
greater,  be  acquired  in  accordance  with  the  provisions  of  the 
1962  Joint  Policy  of  the  Departments  of  the  Interior  and  the 
Army. 

12.  Approximately  5,500  acres  of  land  be  acquired  and  developed 
for  wildlife  enhancement  and,  together  with  approximately 
2,400  acres  of  project  land  and  waters  and  necessary  initial 
developments,  be  turned  over  to  the  Ohio  Department  of  Natural 
Resources  for  operation  as  a wildlife  management  unit  under 
the  provisions  of  a Fish  and  Wildlife  General  Plan. 

13.  Joint-use  project  lands  north  of  the  White  Oak  Valiev  Road  and 
east  of  U.  S.  68,  be  turned  over  to  the  Ohio  Department  of 
Natural  Resources  under  a General  Plan  for  fish  and  wildlife 
to  serve  as  contingency  land  for  the  proposed  wildlife 
management  unit. 

14.  The  costs  of  lands,  facilities,  and  project  modifications  on 
the  refuge  portion  of  the  management  unit  be  considered  non- 
reimbursable under  the  authority  of  Sub-section  6 (e)  of  the 
Federal  Water  Project  Recreation  Act,  and  that  the  lands  and 
facilities  on  the  balance  of  the  management  unit  be  cost-shared 
as  set  out  by  the  above  Act. 

15.  The  major  fall  drawdown  of  the  reservoir  be  delayed  until 
November  15,  or  later,  to  facilitate  waterfowl  management. 

16.  To  compensate  for  upland  game  losses,  Federal  recreation  lands 
which  are  not  too  intensively  developed  be  open  to  public 
hunting  in  accordance  with  policies  of  the  Ohio  Department  of 
Natural  Resources. 

17.  The  following  language  be  incorporated  in  the  recommendations 

of  the  report  of  the  Corps  of  Engineers:  "That  additional 

fish  and  wildlife  studies  be  conducted  as  necessary  after 
project  authorization,  and  that  such  modifications  be  made 

in  the  authorized  project  facilities  as  may  be  agreed  upon  by 
the  Chief  of  Engineers  and  the  Director  of  the  Bureau  of 
Sport  Fisheries  and  Wildlife." 
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18.  The  following  language  be  incorporated  in  the  recommendations 

of  the  report  of  the  Corps  of  Engineers:  "That  federal 

lands  and  waters  in  the  project  area  be  open  to  public  use  for 
hunting,  fishing,  and  wildlife-associated  uses  so  long  as 
title  to  the  lands  and  structures  be  held  by  the  Federal 
Government,  except  for  sections  reserved  for  safety,  efficient 
operation,  or  protection  of  public  property." 

19.  The  following  language  be  incorporated  in  the  recommendations 

of  the  report  of  the  Corps  of  Engineers:  "That  leases  of 

federal  land  in  the  project  area  reserve  the  right  of  public 
use  of  such  land  for  hunting  and  fishing."" 

The  fish  and  wildlife  recommendations  are  concurred  in  subject  to  the 
following  comments: 

Recommendation  Mo.  5.  It  will  be  determined  in  the  detailed 
planning  stage  of  the  Whiteoak  Project  if  it  is  technically  and 
economically  feasible  to  utilize  streambed  material  for  construction 
fill.  In  any  event,  the  Corps  of  Engineers  will  cooperate  in  de- 
termining if  an  alternative  solution  is  available. 

Recommendation  fos.  6,  12  and  13.  The  Director  of  the  Ohio  De- 
partment of  Natural  Resources  indicated  in  his  letter  of  comment  to 
the  Fish  and  Wildlife  Service  that  the  southern  boundary  of  the  manage- 
ment unit  should  be  established  as  shown  on  Exhibit  14-26,  in  order  to 
provide  for  a balance  between  wildlife  interests  and  general  recreation 
interests.  The  adjacent  42-acre  area  of  the  seasonal  pool,  as  shown, 
would  be  restricted  to  preclude  boating  and  its  southern  boundary 
would  be  marked  with  buoys.  It  is  understood  that  this  departure 
would  not  affect  the  economic  evaluation  of  the  management  unit. 

The  resulting  land  and  water  acreages  are  discussed  in  paragraph  14, 
Section  III  of  this  chapter. 

Recommendation  No.  10.  Plans  to  permit  fishing  along  the  upstream 
face  of  the  dam  will  be  reviewed  during  the  detailed  planning  stage  of 
the  Whiteoak  Dam  and  Reservoir  Project  and  will  be  included  to  the 
extent  agreed  upon  by  the  operating  agencies. 

Recommendation  No.  19.  It  is  proposed  to  lease  the  project  lands 
exclusive  of  the  dam  and  appropriate  operating  areas  to  the  Ohio  De- 
partment of  Natural  Resources  for  use  in  accordance  with  plans  set 
forth  herein. 

Federal  Water  Pollution  Control  Administration.  A report  of  the  Public 
Health  Service  dated  August  1962,  presented  data  and  information  relevant 
to  the  determination  of  present  and  future  water  requirements  for  municipal 
and  industrial  water  supply  and  for  water  quality  control  within  the  basin. 


Ill- 14 -178 


A letter  report,  dated  13  October  1967 , was  submitted  by  the 
Federal  Water  Pollution  Control  Administration.  This  agency, 
under  the  Department  of  the  Interior,  submitted  the  original  U.  S. 

Public  Health  Service  report  used  in  preparation  of  this  survey 
while  under  the  U.  S.  Department  of  Health,  Education,  and  Welfare. 

This  letter  report  re-evaluated  and  updated  the  previously  submitted 
report  relative  to  present  and  future  requirements  for  water  supply, 
the  increasing  need  for  downstream  dilutions  of  Georgetown  waste 
effluents  and  better  stream  low  flow  regulation  below  the  dam  site. 

The  letter  report,  included  in  Appendix  D,  presents  needs  data  for 
the  year  2020  based  on  "benchmark"  projections  provided  by  the  Corps 
of  Engineers.  These  data  were  projected  over  the  100  year  economic 
life  of  the  project  by  means  of  a simple  straight  line  proportion. 
Evaluation  of  prospective  water  supply  and  water  quality  control 
benefits  was  prepared  by  the  Corps  of  Engineers. 

Federal  Power  Commission.  The  Federal  Power  Commission  investi- 
gated two  alternative  plans  for  power  development  utilizing  the  proposed 
Whiteoak  Reservoir.  The  Commission  concluded  that  provisions  for  the 
possible  future  development  of  hydroelectric  power  at  the  proposed 
project  would  not  be  economically  Justified.  These  plans  were  formu- 
lated on  pool  levels  which  have  subsequently  been  modified  by  the  Corps 
in  an  effort  to  provide  additional  required  releases.  Their  letter 
report  is  included  as  Exhibit  lU-28. 

U.  S,  Soil  Conservation  Service.  The  Soil  Conservation  Service 
was  apprisad  of  the  earlier  survey  study  of  Whiteoak  Creek  in  May 
19b2,  The  SCS  indicated  that  they  had  no  current  interest  in  the 
basin.  Subsequent  to  that  time,  a study  of  the  Upper  Whiteoak  Creek 
Basin  has  been  made  and  is  included  in  Appendix  A as  part  of  the 
services'  Appalachian  Water  Resource  Study. 

U.  S,  Bureau  of  Public  Roads.  The  Bureau  of  Public  Roads  sub- 
mitted certain  information  and  cost  data  concerning  the  modification 
of  Federal-aid  highways  within  the  reservoir  area.  The  Bureau  also 
gave  assurance  of  future  cooperation  in  all  studies  concerning  the 
'Whiteoak  project. 

national  Park  Service.  The  objectives  of  the  National  Park 
Service  are: 

(a)  Preservation  and  enhancement  of  areas  of  unique 
scenic,  archeological,  historic,  and  natural  science  values. 

(b)  Improvement  of  land  and  water  quality  management. 

(c)  Consideration  of  structural  and  non-structural  measures, 
beneficial  flow  regulation,  and  flow  regulation  storage. 
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Federal  Power  Commission 

REGIONAL  OFFICE 

3U6  Broadway 
New  York  13,  New  York 


July  13,  1962 


District  Engineer 

U.  S.  Army  District,  Huntington 

P.  0.  Box  2127 

Huntington  18,  West  Virginia 

Subject:  Survey  Report  - White  Oak  Creek  Basin,  Ohio 

Dear  Sir: 

Reference  is  made  to  your  letter  of  May  23,  1962,  addressed 
to  our  Chicago  Regional  Engineer  requesting  comments  on  the  hydro- 
electric power  potentialities  of  the  White  Oak  Creek  Reservoir, 

White  Oak  Creek,  Ohio.  Inasmuch  as  the  above  basin  is  within  the 
jurisdictional  area  of  the  New  York  Regional  Office,  your  letter 
was  forwarded  to  this  office  for  reply. 

Pursuant  to  your  request,  there  are  set  forth  herein  the 
results  of  our  review  of  the  power  potentialities  of  the  proposed 
White  Oak  Creek  Reservoir  Project.  Our  staff  has  investigated  the 
possibilities  of  utilizing  the  proposed  White  Oak  Creek  Reservoir 
far  power  development  under  two  alternative  plans  as  described  in 
the  following: 

Plan  I 

Under  this  plan,  the  permanent  pool  proposed  by  the  District 
Engineer  at  elevation  8o5  would  be  drawn  about  19  feet  during  critical 
winter  flow  period  to  provide  about  18,000  acre-feet  of  usable  storage 
and  a minimum  regulated  flow  of  about  U3  cfs.  Continuous  power  would 
amount  to  about  3hD  kilowatts.  Operating  under  an  average  net  head  of 
113  feet,  installed  capacity  would  amount  to  1,700  kilowatts  capable 
of  generating  8,800,000  kilowatt-hours  of  average  annual  energy. 
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The  estimated  cost  chargeable  to  power,  including  power  plant  and 
equipment  amounts  to  about  $850,000.  With  associated  annual  charges 
based  on  federal  financing,  estimated  at  $75,500  (excluding  taxes 
foregone)  and  annual  power  benefits  at  $58,000,  the  benefit-cost 
ratio  is  0.77. 

Flan  II 


Under  this  plan,  the  power  pool  would  be  raised  to  elevation  861* 
during  the  summer  providing  about  31*000  acre-feet  of  usable  storage 
with  a drawdown  of  18  feet.  During  the  winter  months  the  top  of  the 
power  pool  would  be  at  elevation  851*  providing  the  same  power  storage 
with  a drawdown  of  2l*  feet  to  elevation  830.  The  loss  of  flood  control 
storage  capacity  resulting  thereby  would  be  replaced  by  equivalent 
controlled  surcharge  storage.  This  would  require  the  installation  of 
spillway  gates  and  lengthening  of  the  spillway  to  maintain  the  design 
discharge  capacity.  The  project  would  be  operated  so  as  not  to  exceed 
the  proposed  maximum  flood  control  pool  elevation. 

With  a minimum  regulated  flow  of  65  cfs  and  an  average  net  head 
during  winter  months  of  160  feet,  continuous  power  would  amount  to 
about  730  kilowatts.  Based  on  an  installed  capacity  of  3,650  kilowatts, 
the  average  annual  energy  would  aggregate  about  19,000,000  kilowatt- 
hours. 


Hie  estimated  cost  chargeable  to  power,  including  power  plant 
and  equipment,  spillway  gates  and  piers,  spillway  lengthening,  and 
penstock  amounts  to  about  $6,250,000.  Annual  costs  based  on  federal 
financing,  excluding  taxes  foregone,  are  estimated  at  $309,000  and 
annual  benefits  at  $126,000,  resulting  in  a benefit-cost  ratio  of 
0.1*1. 


In  view  of  the  unfavorable  results  of  our  staff  studies,  it  is 
concluded  that  provisions  for  the  possible  future  development  of  hydro- 
electric power  at  the  proposed  White  Oak  Greek  Reservoir  Rroject  would 
not  be  justified. 


Sincerely  yours, 

XyOcuT 

D.  J . \ Wait 
Regional  Engineer 
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In  addition  to  the  above,  Public  Law  89-655,  the  National 
Historic  Preservation  Act  of  1966  requires  that  any  Federal  or  Federally 
assisted  undertaking  in  any  state  take  into  account  its  effect  on  any 
historic  site  or  structure  listed  in  the  National  Register  of  Historic 
Places.  The  National  Register  of  Historic  Places  is  a list  of 
properties  significant  to  the  nation,  to  the  states,  and  to  local  areas 
because  of  significance  in  history,  architecture,  archaeology,  and 
cu  1 tore . 

Studies  by  the  National  Park  Service  to  carry  out  these  objec- 
tives will  be  requested  by,  and  coordinated  with  the  appropriate  office 
having  responsibility  for  construction  of  this  project.  These  studies 
will  be  requested  when  advanced  engineering  and  design  for  the  project 
is  initiated. 

26.  STATE  AGENCIES 

Coordination  has  been  maintained  throughout  the  course  of  these 
studies  with  the  Ohio  Department  of  Natural  Resources  and  its  various 
Divisions.  The  Department  has  been  an  active  participant,  particularly 
in  developing  plans  for  general  recreation  and  in  evolving  a plan 
for  the  Wildlife  Management  Unit,  which  includes  the  inviolate  migratory 
waterfowl  refuge. 

As  a result  of  a series  of  meetings  and  discussions  regarding  the 
formulation  of  plans  for  the  Whiteoak  Dam  and  Reservoir,  the  Director 
of  the  Department  of  Natural  Resources  submitted  a letter  to  the  Hunt- 
ington District  of  the  Corps  of  Engineers  on  31  January  1968.  The 
Director,  acting  as  the  designated  representative  of  the  Governor  in 
matters  of  mutual  interest  to  the  Corps  of  Engineers  and  the  State  of 
Ohio,  submitted  a preliminary  land  use  plan,  including  the  proposal 
for  development  of  a goose  and  general  waterfowl  refuge,  for  considera- 
tion by  the  Corps  of  Engineers  in  cooperation  with  the  U.  S.  Fish  and 
Wildlife  Service.  The  Director's  letter  of  31  January  1968  is  included 
as  Exhibit  14-29. 

27.  LOCAL  GROUPS 

Valuable  assistance  was  provided  during  the  course  of  these  studies 
by  local  agencies  and  organizations , particularly  by  the  Brown  County 
Planning  Commission.  Interest  in  economic  growth  and  in  resolution  of 
the  local  water  supply  deficiency  has  been  expressed  by  the  Planning 
Commission.  This  interest  was  reflected  in  the  preparation  of  a Summary 
Comprehensive  Plan  for  Brown  County,  in  March  1965,  under  the  Urban 
Planning  Assistance  Program. 


III-14-182 


JAMES  A RHODES 
•OVfRMOl 


FRED  E.  MOHR 
MRRCTOR 


Colonel  William  D.  Falck 
District  Engineer 

U.  S.  Army  Engineer  District,  Huntington 
Post  Office  Box  2127 
Huntington,  West  Virginia  25721 

Whiteoak  Creek  Reservoir- 
Preliminary  Land  Use  Plan 

Dear  Colonel  Falck: 

As  the  result  of  a conference  held  in  Cincinnati  on  January  19,  1968 
concerning  the  various  project  purposes  of  the  proposed  Whiteoak  Creek 
Reservoir  attended  by  members  of  your  staff,  Ohio  River  Division  Office, 

U.  S.  Fish  and  Wildlife  Service,  U.  S.  Bureau  of  Outdoor  Recreation,  and 
members  of  my  staff,  we  are  furnishing  a preliminary  land  use  plan  of  the 
proposed  project  lands. 

It  is  to  be  noted  that  7,  900  acres  in  the  upper  part  of  the  project 
lands  are  to  be  used  for  fish  and  wildlife  purposes  with  5,  150  acres  of  this 
area  to  be  developed  as  a goose  and  general  waterfowl  refuge.  The  lower 
part  of  the  project  comprising  about  5,  200  acres  is  to  be  developed  for 
general  outdoor  recreation. 

Your  consideration  of  these  proposals  in  cooperation  with  the  Fish 
and  Wildlife  Service  would  be  appreciated. 


F EM:bg 

1 end:  Land  Use  Plan 


ccs:  Robert  W.  Burwell,  Regional  Director 
Bureau  of  Sport  Fisheries  and  Wildlife 
1006  West  Lake  Street,  Minneapolis,  Minn.  55408 

Roman  H.  Koenings,  Regional  Director 
Bureau  of  Outdoor  Recreation 
3853  Research  Park  Drive, 

Ann  Arbor,  Michigan  48104 

FORESTRY  AND  RECLAMATION  , GEOLOGICAL  SURVEY  • LANDS  AND  SOIL  • 0 ! AND  GAS 

PAR^S  AND  RECREATION  . WATER  • WATERCRAFT  . WILDLIFE 
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2B.  PUBLIC  HEARINGS 


Public  hearings  were  held  by  the  District  Engineer,  U.  S.  Army 
Engineer  District,  Huntington,  on  14  June  1963  and  23  May  1968,  at 
leorgetown,  Ohio,  for  the  purpose  of  determining  the  views  and  desires 
of  local  interests  on  development  of  the  Whiteoak  Creek  Basin  for  water 
supply  and  allied  purposes.  The  latter  hearing  presented  the  plans  re- 
oorted  on  herein.  Approximately  130  people  attended  each  hearing,  in- 
cluding: a representative  in  Congress  (at  the  first  hearing  only);  one 
State  representative;  representatives  of  various  Federal,  State  and 
local  agencies;  landowners  and  interested  residents.  Many  formal  re- 
solutions in  favor  of  the  tentative  proposals  were  submitted  by  various 
civic,  religious,  institutional  and  private  organizations.  The  pro- 
ponents expressed  major  concern  for  the  economic  redevelopment  of  the 
basin  and  for  the  development  of  adequate  water  supply  for  both  urban 
and  rural  use.  Opposition  to  the  Whiteoak  Reservoir  was  expressed 
primarily  by  several  non-resident  land-owners  whose  property  would  be 
within  the  reservoir  area.  Copies  of  the  transcripts  of  the  public 
hearings  are  available  in  the  Huntington  District  Office,  Corps  of 
Engineers. 

A list  of  local  organizations  submitting  statements  favoring  the 
project  follows: 

Ohio  Department  of  Natural  Resources 
Ohio  Department  of  Health 
Brown  County  Planning  Commission 
Area  Redevelopment  Council  of  Brown  County 
Ohio  Valley  Improvement  Association 
Brown  County  Airport  Board  of  Authority 
Council  of  the  Village  of  Mt.  Crab 
Brown  County  Board  of  Commissioners 

Board  of  Public  Affairs  of  the  Village  of  Georgetown 

Council  of  the  Village  of  Hamersville,  Ohio 

Board  of  Trustees  of  Public  Affairs,  Sardinia,  Ohio 

Washington  Township  Trustees 

Council  of  the  Village  of  Sardinia 

Sardinia  Chamber  of  Commerce 

Brown  County  Board  of  Education 

Mt.  Orab  Board  of  Public  Affairs 

Mt.  Orab  Community  Chamber  of  Commerce 

The  Board  of  Trustees  of  Scott  Township  submitted  a letter 
opposing  the  Whiteoak  Reservoir  project. 


29.  PROCEDURES  TOR  PLAN  IMPLEMENTATION 


Conversion  to  reality  of  the  plan  of  development  for  the  Whiteoak 
Dam  and  Reservoir  Project,  as  proposed  herein,  will  require  close  co- 
ordination between  the  Corps  of  Engineers  and  the  Ohio  Department  of 
Natural  Resources,  and  careful  attention  to  sequencing  of  the  various 
steps  of  the  plan. 

After  authorization,  detailed  site  investigation  and  design  should 
be  made  for  the  purpose  of  accurately  defining  the  project  lands  re- 
quired. Subsequently,  advance  acquisition  should  be  made  of  such  title 
to  such  lands  as  may  be  required  to  preserve  the  site  against  incom- 
patible development. 

At  the  time  of  advance  acquisition,  a master  plan  for  coordinated 
development  of  recreation  facilities  and  of  the  migratory  waterfowl 
refuge  would  be  worked  out  with  the  Ohio  Department  of  Natural  Resources 
which  would  assume  responsibility  for  operating  and  maintaining  these 
developments.  The  master  plan  would  include  details  of  measures  to 
prevent  unnecessary  despoliation  or  disturbance  of  the  natural  environ- 
ment during  construction,  in  addition  to  plans  for  reclaiming  and 
beautifying  construction  areas.  Advanced  engineering  and  design  would 
then  continue  through  its  normal  course. 

All  land  acquisition  and  construction  would  be  the  responsibility 
of  the  Corps  of  Engineers.  Recreation  facilities  and  the  goose  refuge 
would  be  turned  over  to  the  Ohio  Department  of  Natural  Resources  for 
operation  and  maintenance  in  accordance  with  the  master  plan  of  de- 
velopment. The  Corps  would  be  responsible  for  operation  and  maintenance 
of  the  dam  and  reservoir. 
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SECTION  IX  - DISCUSSION  AND  CONCLUSIONS 
30.  DISCUSSION 

The  studies  for  the  Whiteoak  Creek  Basin,  reported  on  herein, 
are  in  partial  response  to  the  Appalachian  Regional  Development 
Act  of  1965  and  in  compliance  with  Senate  Resolution  adopted 
10  September  1957  and  House  Resolution  adopted  1 July  1958. 

As  a result  of  the  broad-based  screening  and  inventory  studies 
and  in  view  of  the  outstanding  resolutions  requesting  survey  scope 
investigation,  the  potential  V/hiteoak  Dam  and  Reservoir  project  and 
Brown  County,  Ohio,  were  selected  for  detailed  development  analysis. 

The  economically  optimum  plan  for  Whiteoak  Reservoir  modified 
to  incorporate  the  migratory  goose  refuge  was  selected  as  being 
most  appropriate  to  the  overall  plan  of  development.  The  reservoir 
plan  could  be  complemented  by  development  of  a comprehensive  recrea- 
tion development  plan  for  the  Whiteoak  Creek  Basin  and  Brown  County. 
The  recreation  lake  which  has  been  proposed  by  the  Soil  Conservation 
Service  as  a part  of  its  plan  for  the  upper  Whiteoak  Creek  watershed 
should  be  coordinated  and  planned  to  complement  the  Whiteoak  Reser- 
voir with  its  refuge.  Viewed  from  the  broader  perspective  of  a 
complex  of  projects,  the  variety  of  usage  and  uniqueness  offered  by 
the  refuge  takes  on  a more  significant  value.  It  is  mainly  for  this 
reason  that  inclusion  of  the  refuge  in  the  water  project  plan  is 
considered  to  be  desirable.  The  industrial,  commercial  and  residen- 
tial components  of  the  developmental  plan  would  blend  harmoniously 
with  such  a complex. 

Since  the  overall  economic  development  plan  would  depend  directly 
on  the  water  supply  function  only  of  the  water  project  and  since  the 
quantity  requirements  for  water  supply  were  established  by  extended 
benchmark  projections,  the  water  project  could  be  isolated  from  the 
associated  development  plan  and  formulated  independently . The  re- 
sulting scope  and  scale  of  the  Whiteoak  Dam  and  Reservoir,  therefore, 
can  he  considered  the  highest  and  best  use  of  the  available  site  to 
the  extent  that  the  associated  economic  development  plan  is  success- 
ful in  supplementing  the  water  project  to  achieve  the  benchmark  ob- 
jectives reflected  in  the  projections.  The  optimum  project  scale, 
then,  was  implicit  in  the  assumption  of  the  benchmark  level  of 
economic  development  and  activity. 

Quantification  of  the  magnitude  of  the  necessary  investment  and 
of  the  resulting  economic  return  to  the  Nation  and  the  Appalachian 
Region  is,  therefore,  a matter  of  establishing  the  most  efficient, 
effective  and  desirable  means  through  which  the  assumed  levels  of 
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activity  may  be  achieved.  The  associated  economic  development  plan 
is  presented  in  Part  II  as  the  most  likely  means  and  is  considered 
both  efficient  and  effective. 

The  development  of  the  industrial,  commercial  and  residential  com- 
ponents of  the  plan  would  be  carried  out  essentially  by  non-Federal 
interests . 

As  stated  in  the  Appalachian  Regional  Development  Act  of  1965 
(PL  89-4),  the  region  lags  behind  tne  rest  of  the  Nation  in  its  economic 
growth  and  its  people  have  not  shared  properly  in  the  Nation's  prosperity. 
The  purpose  of  the  Act,  therefore,  is  to  assist  the  region  in  meeting  its 
special  problems,  to  promote  its  economic  development,  and  to  establish 
a framework  for  joint  Federal  and  State  and  local  efforts  toward  pro- 
viding Che  basic  facilities  essential  to  its  growth.  Since  the  area  has 
lagged  in  its  development,  the  fiscal  base  is  inadequate,  at  this  time,  to 
permit  the  local  interests  to  undertake  the  capital  outlays  necessary  for 
the  preparation  of  industrial  sites.  The  realization  of  the  potential 
benefits  of  the  plan  are  dependent,  to  a large  degree,  on  the  initiative 
and  vigor  of  non-Federal  interests  in  attracting  industry  to  the  area.  In 
order  to  assure  that  non-Federal  (State  or  local)  interests  have  th«  working 
tools  for  attracting  industry,  it  is  essential  that  a properly  constituted 
public  or  quasi-public  body,  or  bodies,  be  established,  which  should  have 
the  minimum  authority  to  (1)  exercise  the  right  of  eminent  domain  for  de- 
velopmental purposes,  (2)  issue  bonds  or  have  other  revenue  sources  suffi- 
cient to  assure  orderly  acquisition  and  development  of  necessary  lands,  (1) 
enter  into  contracts  with  the  United  States  and  the  State  of  Ohio  (if  the 
body  is  not  a political  sub-body  of  the  State),  and  (4)  zone  and  control 
land  use. 

31.  CONCLUSIONS 

The  comprehensive  plan  of  development  would  allow  efficient  achieve- 
ment of  the  goals  of  the  Appalachian  Regional  Development  Program  as 
reflected  by  the  performance  indexes  as  well  as  by  the  traditional  analysis 
of  net  benefits.  The  benchmark  objectives  would  be  reached  with  a sub- 
stantial return  to  the  Appalachian  Region  on  the  necessary  investment. 

The  Appalachian  Regional  Development  Act  makes  the  development  of  this 
region  and  the  effective  employment  of  its  people  an  integral  part  of 
National  economic  policy.  Thus,  in  effect,  the  return  to  the  regional 
economic  account  can  be  considered  as  being  in  the  National  interest,  if 
net  specifically  in  the  National  economic  account.  The  water  resource 
plan  will  clearly  induce  considerable  employment  in  an  area  of  chronic 
and  persistent  unemployment,  and  will  bring  into  the  National  economy 
factors  of  production  that  have  stubbornly  resisted  inducement  to  move 
to  employment  centers.  The  water  resource  plan  creates  a new  environment 
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for  growth  in  a distressed  part  of  Appalachia,  and  should 
stimulate  new  hope  and  creativity  in  tie  population. 

It  is  concluded  that  both  the  Whiteoak  Dam  and  Reservoir 
Project  and  the  associated  developmental  plan  for  Brown  County 
are  needed  to  reach  the  developmental  objectives  for  the  area, 
and  that  the  two  components  of  the  plan  have  been  optimally 

(scaled  to  derive  maximum  developmental  response  as  well  as  to 

fulfill,  to  the  extent  possible,  the  assessed  physical  water 
resource  needs.  The  recommended  plan  would  be  fully  compatible 
with  the  overall  Appalachian  plan. 
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Participation  rates  for  Brown  County  are  lower  than  the  National 
average,  especially  for  females.  Of  8,900  females  14  years  old  or  more,  only 
24  percent  were  listed  in  the  labor  force  which  contrasts  sharply 
with  the  participation  rate  of  75  percent  for  males.  Counties  proxi- 
mate to  Brown  County  possess  similar  participation  rates. 

Increased  participation  rates,  those  currently  unemployed,  allow- 
ing for  fractional  and  seasonal  variations,  and  the  number  of  under- 
employed (primarily  low  income  farm  operators)  give  the  Brown  County 
area  a snail  surplus  of  available  labor. 

4.  EMPLOYMENT 

Employment  in  Brown  County  was  7,900  in  1960.  The  largest  source 
of  emoloyment  was  agriculture  which  accounted  for  27  percent  of  all 
jobs.  The  second  largest  source,  comprising  26  percent  of  total 
employment,  was  manufacturing  which  increased  65  percent  from  the  1950 
level.  It  is  estimated  that  75  percent  of  the  county's  manufacturing 
employment  represents  workers  who  commute  to  the  Cincinnati  metropolitan 
area.  Only  one  manufacturing  concern  of  any  significant  size  is  located 
in  Brown  County.  Employment  in  wholesale  and  retail  trade  (1200)  and 
in  personal  and  business  services  (1100)  is  proportionally  small  in 
relation  to  total  employment.  The  Cincinnati  area,  with  its  array  of 
commercial  enterprises  offers  a wider  selection  of  goods  and  services 
than  those  that  can  be  provided  in  Brown  County.  Recent  increases  in 
the  number  of  jobs  for  Brown  County  residents  result  from  the  growth 
and  expansion  of  the  metropolitan  area  to  the  west. 

5.  INCOME  AND  OUTPUT 

Median  family  income  for  Brown  County  in  1959  was  $4103,  an  amount 
which  is  $2068  less  than  the  state  median.  In  1962,  the  county's  per 
capita  income  (measured  in  1954  dollars)  was  estimated  at  $1380  compared 
to  a National  average  of  $2114  and  an  average  of  $1822  in  Appalachia. 

Value  added  by  manufacturing  decreased  by  3.6  percent  between  the  1958 
and  the  1963  Census  of  Manufacturers.  Agriculture  is  a major  contri- 
butor to  the  counties  output.  Income  from  the  sale  of  agricultural 
products  was  $1,000,000  in  1961.  The  largest  single  source  of  agricul- 
tural income  was  burley  tobacco. 

6.  TRANSPORTATION 

a.  Highways.  The  Brown  County  area  is  served  by  four  U.  S.  high- 
ways and  several  heavy  duty  state  routes,  as  shown  in  Plate  1.  Major 
improvements  to  many  of  these  routes,  including  new  four-lane  con- 
struction, is  either  scheduled  or  planned.  A major  new  four-lane  highway 
along  Appalachian  Corridor  D is  proposed  for  construction  through  the 
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THE  ECONOMY  OF  BROWN  COUNTY,  OHIO 

SECTION  I - EVALUATION  OF  THE 
PRESENT  ECONOMY 


1.  POPULATION 

According  to  an  estimate  by  the  Ohio  Department  of  Development, 
the  1966  population  of  Brown  County,  which  includes  most  of  the 
Whiteoak  Creek  basin,  was  27,000,  an  increase  of  seven  percent  over 
the  1960  census  count  of  25,200.  The  county  was  11  percent  urban. 

The  population  density  of  Brown  County  was  55  persons  per  square 
mile  which  is  only  one-fourth  of  the  state's  average  density. 

2.  TOPOGRAPHY  AND  RESOURCES 

Brown  County  has  a varied  topography  with  a maximum  relief  of 
725  feet.  While  the  northern  portion  of  the  county  contains  large 
tracts  of  level  land,  the  southern  portion  is  characterized  by 
deep  ravines  and  steep  hills.  Soil  types  are  likewise  varied  since 
the  county  has  some  of  the  richest  as  well  as  some  of  the  poorest 
soils  in  the  State  of  Ohio. 

The  county  has  no  significant  mineral  resources.  Some  lime- 
stone is  quarried  and  gravel  has  been  excavated  recently  from  the 
Whiteoak  Creek  channel. 

3.  LABOR  FORCE 

In  1960,  according  to  the  Census  Bureau,  the  labor  force  of 
Brown  County  was  8,700,  up  10  percent  from  the  1950  level.  Unemploy- 
ment represented  5.7  percent  of  the  labor  force.  According  to  the 
Ohio  Bureau  of  Unemployment  Compensation,  Brown  County's  rate  of 
unemployment  in  early  1967  was  4.6  percent  of  the  total  labor  force. 
While  the  Census  and  the  3ureau  of  Unemployment  Compensation  make 
computations  from  different  data  sources,  the  decrease  in  the  unem- 
ployment rate  indicates  that  Brown  County  is  improving  even  though 
the  current  rate  is  still  above  the  National  rate.  The  major  occu- 
pation groups  of  the  unemployed  in  Brown  County  in  1960  were  crafts- 
men, foremen,  operative  and  kindred  workers.  They  represented 
slightly  more  than  50  percent  of  all  the  unemployed. 
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northern  part  of  Brown  County.  These  improvements  will  provide  the 
county  with  a complete  system  of  major  highways  and  excellent  access 
to  distant  markets  throughout  the  eastern  United  States. 

The  county  and  township  road  network  is  presently  in  relatively 
poor  condition.  The  primary  potential  industrial  areas  are  located 
immediately  adjacent  to  the  U.  S.  and  state  routes.  Most  of  these 
areas  are  located  along  State  Route  32  and  the  proposed  alignment  of 
the  Corridor  D Highway. 

b.  Rail  service.  Brown  County  is  served  by  a mainline  rail- 
road, the  Norfolk  and  Western.  The  route  of  this  east-west  carrier 
parallels  state  highway  32  and  the  proposed  Corridor  D Highway 
through  Mt.  Orab  and  Sardinia.  The  proximity  of  Brown  County  to 
Cincinnati's  complex  of  yards  and  interconnecting  rail  systems 
enhances  the  county's  rail  service. 

c.  Air  service.  Brown  County's  major  air  service  facility 
is  the  Greater  Cincinnati  Airport,  which  is  approximately  60  miles 
outside  the  county.  There  are  several  small  aircraft  facilities 
within  30  miles  of  the  county,  but  Brown  County  has  no  operable 
airport  facilities  at  this  time.  A county  airport  authority  has 
oeen  established  and  a centrally  located  site  near  Georgetown  has 
been  selected  for  future  construction  of  an  airport.  The  site  has 
a physical  potential  for  commercial  traffic. 

d.  Water-borne  transportation.  Brown  County's  southern  border 
is  the  Ohio  River  and  barge  transportation  is  available.  Rail  service 
is  not  available  along  the  river;  consequently , -significant  industrial 
development  has  not  materialized. 

7.  COMMUNITY  ENVIRONMENT 

a.  Government.  Brown  County  is  governed  by  the  Board  of  County 
Commissioners.  The  county  contains  ten  incorporated  municipalities  of 
which  Georgetown,  the  county  seat,  is  the  largest. 

The  county  government  derives  revenue  from  property  taxes,  bonding, 
and  state  and  Federal  aid.  Bonded  indebtedness  has  recently  been 
incurred  by  the  county  to  finance  renovation  of  its  court  house  and 
improvement  of  recreation  areas.  Because  of  the  legal  bonded  indebted- 
ness limitations  imposed  by  the  state  constitution,  the  remaining  debt 
capacity  is  not  sufficient  to  finance  other  major  capital  improvements. 

b.  Land  development  policies,  codes  and  ordinances.  Proposed 
codes  for  zoning  and  subdivisions  are  being  considered  by  the  county 

as  a part  of  the  current  master  plan.  No  codes  or  ordinances  have  been 
established  at  this  time.  The  importance  of  adequate  land  use  planning 
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in  attaining  the  objectives  of  the  economic  development  plan  is  dis- 
cussed subsequently  in  Section  II. 

c.  Fire  and  police  protection.  Fire  protection  throughout  the 
county  is  provided  by  volunteer  fire  departments.  Substantial  areas 
of  the  county  lie  outside  the  recommended  radius  of  five  miles  from 
a fire  station.  Provision  of  dependable  water  supplies  and  improve- 
ment of  the  county  road  network  would  increase  the  limited  capability 
of  the  existing  departments. 

Police  protection  and  law  enforcement  are  provided  by  the 
county  sheriff  and  his  staff,  by  state  police  and  by  small  municipal 
forces . 

1.  Health  facilities.  There  is  one  general  hospital  in  Brown 
County.  The  125-bed  hospital,  located  in  Georgetown,  also  serves 
Clermont,  Highland,  and  Adams  Counties  in  Ohio  as  well  as  parts  of 
northern  Kentucky.  Consideration  is  currently  being  given  to  locating 
a state  mental  health  facility  in  the  vicinity  of  the  existing  hospital. 

e.  Recreation  facilities.  A detailed  analysis  of  the  outdoor 
recreation  potential  of  the  proposed  Whiteoak  Reservoir  is  contained  in 
Appendix  F.  The  development  of  this  major  recreation  facility  could 
have  a major  impact  on  the  economy  of  Brown  County.  The  prospective 
influx  of  visitors  and  the  associated  commercial  development  will 
require  careful  land  use  planning  and  zoning  to  protect  prime 
industrial  and  residential  areas. 

f.  Educational  facilities.  Brown  County  has  six  public  school 
districts,  one  exempted  school  district,  and  two  parochial  schools. 
Although  the  school  facilities  are  generally  adequate,  financing  for 
operation  and  maintenance  has  become  increasingly  difficult. 

Vocational  training  is  offered  in  all  high  schools,  but  tnere 
are  no  specialized  vocational  training  schools.  The  State  of  Ohio  has 
proposed  a $1,500,000  vocational  training  school  to  serve  a five-county 
area.  A site  in  Brown  County  has  been  recommended  for  this  facility. 

In  1968,  a branch  college  of  the  University  of  Cincinnati  is 
expected  to  be  instituted  in  Brown  County.  Two-year  curricula  in  liberal 
arts  and  business  will  be  available  in  addition  to  specialized  training 
in  farm  management. 

g.  Utilities.  All  incorporated  villages  in  Brown  County  have 
municipal  water  systems.  The  unreliable  supply  of  water  frequently  is 
cause  for  concern  in  these  villages.  The  problem  is  more  crucial  in 
rural  areas  where  supplies  may  fluctuate  more  than  in  the  villages. 
Underground  supplies  are  very  limited.  Generally,  wells  must  be  sup- 
plemented by  cisterns  to  provide  sufficient  water  for  domestic  use. 
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Georgetown  is  the  only  community  with  a storm  sewer  system.  Most 
of  the  incorporated  villages  have  completed  sanitary  sewer  systems  or 
are  in  the  process  of  doing  so  with  Federal  or  state  assistance.  In 
most  areas  of  the  county,  individual  septic  systems  are  used.  The 
greatest  health  hazard  occurs  in  unincorporated  communities  which  rely 
on  systems  which  may  not  be  adequately  designed. 

Electrical  and  telephone  services  are  extended  to  Brown  County 
through  private  utility  companies.  Natural  gas  will  be  extended  this 
year.  Most  of  the  county  is  provided  with  electric  power  by  the 
Cincinnati  Gas  6 Electric  Company.  Other  electric  service  within  the 
county  is  supplied  by  Hillsboro  Rural  Electric  Association,  whose  lines 
supply  mostly  single-phase  power  to  rural  areas  near  Mt.  Orab,  and  by 
Columbus  and  Southern  Ohio  Electric  Company,  serving  Aberdeen, 

Sardinia,  and  portions  of  four  eastern  townships. 

8.  EVALUATION 

Typical  Appalachian  conditions,  low  income  and  high  unemployment, 
are  evident  in  Brown  County.  These  conditions  are  attributed  to  low 
labor  force  participation  and  level  of  education.  The  median  school 
year  completed  by  adults  is  two  full  years  less  than  the  state  median. 
The  participation  rate  of  females  in  the  labor  force  is  well  below 
the  state  average.  A measure  of  male  underemployment  can  be  recognized 
in  the  high  percentage  of  farmers  with  low  income. 

The  existing  pattern  of  slow  growth  with  income  and  employment 
well  below  the  state  average  will  probably  continue  unless  efforts 
are  made  to  encourage  economic  growth.  Evaluation  of  future  prospects 
with  and  without  a special  Appalachian  program  is  discussed  in  Section 
II. 

Existing  public  and  private  facilities  can  provide  some  of  the 
services  required  to  sustain  economic  growth  and  can  be  expanded  to 
meet  developing  demands  for  services. 


SECTION  II  - ECONOMIC  POTENTIAL 


9.  RESTRAINTS  TO  GROWTH 

There  are  several  reasons  why  Brown  County  inhabitants  have  low 
income  and  significant  underemployment. 

The  largest  sector  of  employment  is  agriculture.  This  sector 
has  been  declining  and  will  continue  to  decline.  Many  of  the  farms 
are  efficient  enterprises;  others  are  small  and  inefficient  and 
continue  in  production  because  of  the  lack  of  opportunity  for 
employment  elsewhere. 

The  industrial  base  is  small  and  opportunities  for  local  employ- 
ment are  limited.  Commuting  to  the  Cincinnati  area  provides  employ- 
ment opportunities,  but  the  distance  involved  is  a restraint.  Some 
people  prefer  not  to  drive  the  60-80  miles  daily. 

Tourist  attractions  and  facilities  are  somewhat  limited  and 
income  from  this  source  is  low.  Timber  and  mineral  resources  provide 
almost  no  employment  and  prospects  for  development  are  slight. 

The  water  supply  is  inadequate  in  most  of  the  county.  This  is 
a restraint  that  must  be  removed  if  growth  is  to  be  realized.  The 
only  dependable  major  source  that  could  be  developed  economically 
would  be  a reservoir  on  the  main  stem  of  Whiteoak  Creek.  Preliminary 
studies  indicated  that  the  watershed  would  be  capable  of  furnishing 
a dependable  water  supply  for  a maximum  population  of  about  200,000. 

10.  INDUSTRIAL  DEVELOPMENT  OPPORTUNITIES 

a.  Location  advantages.  Industries  in  the  Brown  County  area 
would  have  a favorable  relationship  to  markets  quite  similar  to  that 
enjoyed  by  Cincinnati.  Five  metropolitan  areas  are  within  two  hours 
travel  time  by  truck.  Cleveland  and  Chicago  are  within  one  day  travel, 
and  second  day  deliveries  can  be  made  to  such  major  market  areas  as 
Atlanta  and  Charlotte.  The  primary  highway  system  is  good,  and  with 
improvements  and  proposed  relocations,  will  be  excellent.  Construction 
of  Appalachian  Corridor  D will  greatly  reduce  travel  time  to  the  east 
and  will  also  provide  direct  access  to  good  industrial  sites  in  Brown 
County.  Cincinnati  would  be  35-40  miles  away  by  this  modern  4-lane 
limited  access  highway.  The  interstate  road  system  at  nearby 
Cincinnati  provides  excellent  access  to  points  north,  south,  or 
west.  A mainline  of  the  Norfolk  and  Western  railroad  parallels  the 
proposed  Corridor  D highway.  Rail  service  can  be  economically 
provided  for  industries  desiring  this  service. 
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The  State  of  Ohio  has  a program  of  revenue  bond  financing  whereby 
local  communities  can  obtain  low-cost  financing  of  land,  building, 
machinery,  and  equipment  for  new  or  expanding  industry.  A program  of 
this  type  definitely  increases  prospects  of  attracting  new  industries. 
Some  industrial  corporations  favor  this  method  of  financing  because 
of  the  low  cost. 

The  underemployment  of  rural  males,  the  low  participation  rate 
of  females  in  the  labor  force,  and  the  active  unemployed  represent  a 
labor  reserve  that  can  be  used  advantageously  by  industry. 

With  development  of  a reservoir  and  a plentiful  supply  of  water, 
dependable  water  and  sewer  service  can  be  extended  to  industrial 
locations.  Electric  power,  natural  gas,  and  telephone  service  are 
available.  Thus,  complete  utility  service  for  industry  can  be 
provided. 

The  availability  of  large  tracts  of  flat  land  along  the  railroad 
and  main  highways  represents  a very  definite  advantage.  South  and 
east  of  Brown  County,  topography  limits  the  amount  of  developable 
land.  Although  some  prime  sites  between  the  highway  and  the  railroad 
are  disappearing  due  to  residential  encroachments,  large  acreages 
remain  available. 

The  direct  access  to  an  excellent  transportation  network,  as 
improved  by  Corridor  D,  will  have  the  effect  of  upgrading  tracts  of 
farm  land  to  excellent  industrial  sites.  Plate  2 indicates,  in  general, 
the  potential  industrial  areas.  More  than  sufficient  land  is  available 
for  the  commercial,  residential,  and  public  development  anticipated  in 
the  development  plan. 


b.  Site  analyses.  The  large  amount  of  land  suitable  for 
commercial  and  industrial  expansion  eliminates  the  necessity  for 
detailed  analysis  of  sites.  Excellent  plant  sites  are  located  along 
paved  highways  and  the  railroad.  However,  the  better,  or  prime, 
industrial  sites  may  be  pre-empted  for  non-industrial  purposes  unless 
protective  measures  are  taken.  Since  the  available  industrial  areas 
have  ground  slopes  generally  under  two  percent,  site  preparation  would 
be  minimized.  Natural  drainage  is  relatively  good,  considering  the 
flatness  of  the  topography.  Construction  of  access  roads,  if  necessary, 
would  incur  low  costs. 

c.  Industry  identification.  Industry  is  attracted  to  a. particular 
location  because  the  advantages  offered  by  the  location  meet  many  of 
the  plant's  requirements.  Brown  County  can  meet  the  locational  needs 

of  various  types  of  industries.  The  area  is  not  particularly  suitable 
for  industries  having  significant  amounts  of  waste  or  requiring  large 
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amounts  of  water.  A wide  array  of  industries  was  selected  for  study 
with  larger  employment  assumed  for  those  that  have  been  identified  as 
having  growth  potential.  The  industrial  mix  was  developed  to  provide 
a basis  for  estimating  the  amount  of  industrial  acreage  required  to 
support  projected  employment  and  for  estinating  the  cost  of  plants 
and  equipment. 

d.  Industrial  competition.  Determining  that  Brown  County's 
assets  meet  specific  industry  requirements  does  not  guarantee  that  a 
new  plant  will  be  located  there.  Competition  can  be  expected  from 
other  communities;  therefore,  a good  development  program  is  required 
to  meet  this  competition. 

Locating  a new  plant  frequently  involves  transfer  of  key 
operating  and  technical  personnel.  Providing  community  amenities 
to  attract  and  hold  these  people  usually  requires  a population  of  at 
least  15,000  unless  an  urban  area  is  nearby.  In  Brown  County,  urban 
attractions  are  provided  by  nearby  Cincinnati;  the  attractions  of 
suburban  living  are  provided  in  the  local  communities.  Improved 
educational  opportunities,  including  high  standards  of  basic 
education;  improved  highways  and  health  facilities;  and  the  institu- 
tion of  zoning  regulations  would  greatly  increase  the  desirability 
of  the  local  communities.  Development  of  water  resources  would 
provide  water  supply  and  recreation.  The  package  thrusts  Brown 
County  into  the  mainstream  of  competition  for  new  industries. 

U.  RECREATION  AND  TOURISM 

Development  of  facilities  to  complement  the  inherent  recreation 
potential  of  the  lake  formed  by  the  Whiteoak  project  including  wildlife 
refuge  would  attract  an  estimated  average  visitation  of  about  700,000 
persons  annually.  The  impact  of  the  seasonal  influx  of  visitors  would 
become  a major  factor  in  the  economic  evaluation  of  the  area.  The 
expenditures  of  the  visitors  would  be  a major  source  of  supplementary 
income  to  county  residents.  Tax  evaluations  undoubtedly  would  increase 
significantly.  Accommodation  of  the  recreationists  would  involve 
new  commercial,  lodging,  and  restaurant  establishments.  Random, 
unplanned  commercial  development  could  pre-empt  lands  that  should  be 
reserved  for  industrial  development.  While  a buffer  zone  of  lands 
would  be  acquired  around  the  perimeter  of  the  reservoir,  industrial, 
commercial  and  residential  planning  should  be  coordinated  to  insure 
that  the  aesthetic  environment  incorporating  recreation  development 
will  be  preserved.  The  long-range  projections  presented  in  the 
following  section  account  for  the  new  jobs  in  the  services  category 
and  in  the  wholesale  and  retail  trades  category. 
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12.  PROJECTIVE  ANALYSIS 


a.  Introduction.  The  Appalachian  Program  could  have  an  effect 
on  the  economy  of  Brown  County.  To  evaluate  the  impact  of  Appalachian 
investment,  it  is  necessary  to  estimate  the  growth  of  the  local  economy 
with  and  without  the  investment.  The  assumptions  and  methods  used  to 
conduct  such  an  analysis  are  discussed  in  subsequent  paragraphs. 

o.  Assumptions  and  methodology.  Projections  that  indicate  the 
probable  impact  of  Appalachian  investment  were  made  by  the  Office  of 
Appalachian  Studies.  The  projections  were  termed  developmental  bench- 
marks. It  was  assumed  that  if  the  Appalachian  Program  is  successful, 
the  Appalachian  economy  would  experience  a per  capita  personal  income 
in  year  2000  that  would  be  at  least  90  percent  of  the  Nation's  average; 
a per  capita  personal  income  by  year  2020  that  would  be  at  least  95 
percent  of  the  Nation's  average;  and  rates  of  population  growth  from 
1980  onward  that  would  be  at  least  equal  to  National  rates  of  growth. 

The  developmental  benchmarks  were  made  for  each  of  the 
26  subregions  of  Appalachia.  (The  regionalization  of  the  Appalachian 
economy  was  a portion  of  the  work  conducted  by  the  Office  of  Business 
Economics  for  the  Economic  Base  Study  of  Appalachia.)  The  benchmarks 
for  the  Appalachian  portion  of  subregion  9,  the  sub-region  containing 
the  Whiteoak  Basin,  served  as  a starting  point  for  projecting  the 
economy  of  Brown  County.  Several  methods  of  projecting  were  tried  and 
are  discussed  below.  Benchmark  projections  for  the  six  counties  in 
the  Appalachian  portion  of  economic  subregion  9 (see  Plate  3)  were  made 
by  successively  allocating  the  overall  indices  of  benchmark  growth  to 
groups  of  counties  in  the  subregion.  Regression  equations  were  used 
with  the  logarithm  of  time  being  the  independent  variable  and  the 
county  or  counties'  share  of  the  subregion  being  the  dependent  variable. 
The  projected  shares  were  multiplied  by  the  projections  for  the  total 
area. 


This  method  was  selected  for  the  first  estimate  of  benchmark 
growth  because  it  permitted  economic  development  in  each  county  to  be 
related  to  growth  prospects  for  the  region  as  a whole.  The  method  also 
reflects  the  competitive  position  of  industry  in  the  county  as  compared 
with  other  counties  as  well  as  the  growth  potential  of  the  existing 
development.  The  method  is  tailored  to  the  availability  of  data  for 
counties  and  also  is  simple  enough  to  permit  a substantial  number  of 
allocations  in  a systematic  manner.  However,  even  with  this  preferred 
method  of  allocation,  some  adjustment  was  necessary  to  prevent  employ- 
ment for  historically  declining  industries  and  counties  from  reaching 
unrealistic  values. 
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After  projections  were  made  using  the  method  described 
above,  an  analysis  of  each  county's  projected  economy  was  conducted. 
The  analysis  revealed  that  the  projections  for  several  counties 
were  unsatisfactory.  For  example,  Lewis  County,  Kentucky,  emerged 
with  a trend  that,  if  continued,  would  empty  the  county,  and  Brown 
County,  Ohio,  in  2020  would  have  an  abnormally  high  percentage  of 
its  total  employment  engaged  in  manufacturing.  Therefore,  a de- 
tailed examination  of  the  area's  "benchmark"  economy  became 
necessary. 


The  re-examination  utilized  data  and  information  provided 
by  the  community  and  the  State  of  Ohio.  The  economic  and  industrial 
potential  of  each  county  played  an  important  part  in  the  selection 
of  final  developmental  benchmarks.  Discussions  with  local  planners 
and  informed  individuals  and  analysis  of  currently  available 
employment  and  economic  data  provided  insight  permitting  modification 
of  rigid  mathematical  projections.  Modifications  were  made  where 
significant  changes  or  departures  were  expected  to  result  from 
the  Appalachian  investment. 

It  was  assumed  that  the  Whiteoak  Reservoir  and  the  Federal 
Developmental  Highway  Corridor  D would  represent  developmental 
investment  in  subregion  9.  Manufacturing  employment  was  estimated 
on  the  basis  of  available  plant  sites.  Other  employment  was 
distributed  by  assuming  that  each  county  would  have  a non-manufacturing 
mix  similar  to  that  of  the  parent  region's  developmental  benchmarks. 
Population  was  projected  by  assuming  population  to  be  a function  of 
employment. 

Projections  for  each  county  that  do  not  reflect  the  impact 
of  the  Appalachian  program  were  trade  within  a National  projective 
framework  of  a high  level  of  National  employment  and  activity  and 
no  major  depressions  or  wars.  The  "without"  projections  are  an 
extension  of  past  trends. 

c.  Limitations  of  projections.  The  estimates  of  future  economic 
activity  developed  in  this  exhibit  are  based  upon  present  knowledge 
of  foreseeable  developments  and  relationships  of  the  past.  The 
estimates  were  derived  from  a series  of  assumptions  considered  to  be 
realistic  and  by  extending  past  trends  of  development.  If  the 
assumptions  do  not  materialize,  then  actual  developments  may  differ 
significantly  from  those  projected.  The  projections  indicate  one 
of  a host  of  probable  conditions  that  could  occur  in  the  area  if 
the  Appalachian  investment  occurs.  Also,  the  reliability  of  the 
projections  decreases  as  the  size  of  the  area  being  studied 
decreases.  The  reliability  of  the  projections  also  decreases  as 
the  projection  period  expands.  The  projections  should  not  be  thought 
of  as  accurate  or  precise  figures  for  exact  years.  They  should  be 
thought  of  as  the  magnitude  and  direction  that  may  prevail  under  the 
assumptions  used  in  this  exhibit.  The  proiections  resulting  from  the 
assumptions  and  the  methods  described  before  are  discussed  hereinafter. 
The  projections  themselves  are  given  in  Tables  I through  IX. 
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Non-Benchmark  assumptions  indicate  the  growth  that  could  be 
expected  in  an  area  if  the  GNP  grew  at  4%  a year  in  the 
absence  of  major  wars  and  depressions. 
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d.  The  general  economy.  If  Appalachian  investment  does  not 
occur  in  the  Brown  County  area,  it  is  anticipated  that  the  economy 
will  continue  along  paths  that  it  experienced  between  1930  and  1960. 
Growth  in  the  area  will  be  largely  dependent  upon  job  creation  in 
the  Cincinnati  metropolitan  area.  There  will  be  substantial  out- 
commuting  of  jobs.  Employment  in  agriculture  would  be  expected  to 
continue  its  decline,  dropping  to  one-fourth  of  its  1960  level  by 
2020,  Manufacturing  employment  would  replace  agriculture  as  the 
largest  source  of  employment,  accounting  for  5,300,  or  36  percent 
of  total  employment  in  2020.  Non- manufacturing  jobs  will  expand, 
with  the  largest  sectors  being  services  and  trade.  Services  will 
employ  approximately  31  percent  of  total  employment  and  trades  will 
employ  17  percent.  Brown  County  will  still  rely  heavily  upon  the 
goods  and  services  provided  in  the  Cincinnati  area.  Population 
will  increase  50  percent  in  60  years  from  its  1960  level  of  25,200. 

If  the  Appalachia  goals  are  achieved,  the  development  of 
Brown  County  will  be  quite  different.  The  developmental  investment 
assumed  to  be  necessary  to  enable  Brown  County  to  experience  its 
fair  share  of  the  Nation's  growth  are  the  Whiteoak  Reservoir  and 
Appalachian  Corridor  D.  The  composition  of  the  work  force  will 
change  from  one  dominated  by  commuters  to  one  dominated  by  non- 
commuters.  The  economy  can  be  anticipated  to  continue  as  it  has  in 
the  past  until  1980  when  the  highway  and  reservoir  become  functional. 
Rapid  growth  will  occur  between  1980  and  2000  as  the  sites  are 
developed  and  new  plants  locate  in  the  area.  Manufacturing  employment 
will  increase  more  than  three  times.  Other  employment  sectors  will 
expand  due  to  the  location  of  new  plants.  Commuting  out  of  the  county 
for  manufacturing  jobs  will  decrease  to  33  percent  of  manufacturing 
jobs  by  the  year  2000.  Population  will  more  than  double.  After  2000, 
the  county  will  still  continue  to  expand  but  at  a lesser  rate.  Forty 
years  after  the  completion  of  the  highway  and  reservoir,  employment 
will  be  three  times  larger  than  its  present  level  with  approximately 
80  percent  of  the  jobs  existing  in  Brown  County.  Population  will 
increase  almost  three  times  between  1960  and  2020.  Although  population 
will  not  increase  as  rapidly  as  the  number  of  jobs,  the  utilization 
of  the  work  force  will  be  more  efficient  and  participation  rates  and 
unemployment  will  be  more  in  balance  with  the  2020  population. 

The  level  of  economic  activities  suggested  by  these  pro- 
jections indicate  clearly  that,  with  the  new  investment,  the  area 
will  more  fully  participate  in  the  Nation's  growth.  The  cost  of  the 
investment  and  the  measures  that  must  be  undertaken  by  all  concerned 
parties  are  discussed  in  Exhibit  14-31. 

13.  CONCLUSIONS 

Unlike  most  other  counties  within  the  Appalachian  region,  Brown 
County's  development  is  not  constrained  by  adverse  topography.  Most 
of  the  other  location  factors  for  industry  are  favorable.  With  a 
development  program,  remaining  problems  can  be  alleviated.  The 
potential  for  growth  is  excellent.  Any  doubts  about  industrial 
preference  for  the  general  area  can  be  disspelled  by  considering  the 
amount  and  variety  of  existing  industry  in  nearby  Cincinnati. 
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FORMULATION  OF  THE  INDUSTRIAL 
DEVELOPMENT  PLAN  COMPONENT 


1.  THE  DEVELOPMENT  PLAN 

The  special  effort  to  help  counties  in  Appalachia  approach 
National  levels  of  prosperity  could  have  a significant  impact  on 
Brown  County.  Local,  state,  and  Federal  cooperation  could  cause  a 
broad-ranged  plan  to  be  evolved.  The  successful  execution  of  a 
developmental  resource  plan  requires  coordination  between  water 
resources,  transportation,  education,  health,  recreation,  and 
other  programs.  Such  a plan,  when  implemented,  would  have  good 
prospects  for  increasing  economic  activity  in  Brown  County. 

The  primary  purpose  of  the  developmental  plan  is  to  increase 
income  by  helping  local  people  become  more  productive.  Higher  incomes 
are  associated  with  vigorous  economic  activity.  Employment  of  Brown 
County  residents  in  the  Cincinnati  metropolitan  area  and  in  agricul- 
ture or  other  local  endeavors  does  not  provide  adequate  income  for 
the  Brown  County  area.  New  products  or  services  would  raise  the  level 
of  export-import  activity  thereby  generating  higher  income  for  area 
residents.  The  resources  that  are  most  susceptible  to  additional  de- 
velopment include  water  and  land  for  recreation  facilities,  industrial 
plants  and  ancillary  commercial  and  residential  development.  Demand 
for  outdoor  recreation  is  created  by  nearby  urban  areas.  While  recrea- 
tion will  produce  some  new  income,  industrial  development  is  the  chief 
means  through  which  a stable,  prosperous  economy  can  be  achieved. 

Without  a dependable  source  of  water,  prospects  for  industrial 
expansion  in  Brown  County  are  not  good.  The  attendant  residential 
and  commercial  growth  cannot  be  supported  by  present  water  supply 
sources.  A surprising  number  of  local  water  shortages  now  exist 
> throughout  the  county  and  the  number  is  gradually  increasing.  These 

factors,  coupled  with  emerging  indications  that  great  emphasis  will 
’ be  placed  upon  industrial  expansion  in  rural  areas  to  ease  urban 

( ■ _ growth  crises,  indicate  necessity  for  and  importance  of  a long  range 

water  supply  plan  for  Brown  County.  Should  such  a plan  be  available 
through  intensive  development  of  presently  undependable  water  sources, 
then  Brown  County's  competitive  stature  would  be  greatly  enhanced. 
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A multiple  purpose  reservoir  on  Whiteoak  Creek  could  provide  a large  and 
dependable  water  supply  source  for  domestic  and  industrial  purposes, 
thereby  dissolving  a major  restraint  to  economic  growth  and  complementing 
and  strengthening  the  positive  growth  factors  now  at  work. 

The  geographic  location  of  Brown  County  with  respect  to  markets  arid 
sources  of  materials  is  favorable  for  many  different  types  of  industries. 
The  regional  transportation  network  (existing  and  proposed)  provides 
excellent  access  to  markets  and  to  sources  of  supply  and  is  a major 
asset  for  attracting  market-oriented  industries.  The  network  is  shown 
on  Plate  1. 

The  ideal  location  of  the  proposed  Appalachian  Corridor  D develop- 
mental highway,  near  the  railroad  but  far  enough  away  so  that  the  flat 
land  between  can  be  developed,  presented  a prime  factor  in  developing 
an  industrial  development  plan  to  be  incorporated  into  an  overall 
developmental  plan.  Rail  spurs  and  highway  access  to  indastries  in 
this  area  could  be  provided  at  very  slight  cost.  Industry  recognizes 
the  advertising  value  of  locating  plants  along  major  highways.  The 
extensive  amount  of  such  desirable  land  in  Brown  County  is  not  dupli- 
cated in  other  areas  along  the  Corridor  D highway.  Thus,  comprehen- 
sive plan  of  development  for  Brown  County  was  formulated,  based  on 
(1)  existing  land-use  patterns  and  trends;  (2)  the  existing  and  pro- 
posed transportation  network;  (3)  the  industrial  potential  along 
the  Corridor  D highway,  the  Norfolk  and  Western  Railway  and  Ohio  Route 
32;  (4)  the  location  of  potential  water  resources  development;  (5)  the 
external  influences  of  the  expanding  Cincinnati  metropolitan  area  on 
res'’ential  land  use;  (6)  provision  of  public  open-space  areas;  (7) 
intensive  recreation  development  potentials  allied  to  tha  water  re- 
sources projects;  (8)  preservation  and  enhancement  of  the  aesthetic 
quality  of  the  potential  recreation  and  open-space  areas  as  well  as 
of  the  residential  areas;  (9)  the  major  highway  network  plan;  and  (10) 
the  quantities  of  land  necessary  to  support  the  projected  industrial, 
commercial  and  residential  needs.  The  developmental  land-use  plan  also 
incorporated  an  earlier  land-use  plan  prepared  for  Brown  County  near 
the  Urban  Planning  Assistance  Program  authorized  by  Section  701  of  the 
Housing  Act  of  1954.  Whereas  the  earlier  plan  was  intended  to  carry 
the  County  through  I960,  the  land-use  plan  formulated  herein  is  designed 
to  provide  for  the  level  of  development  projected  for  the  year  2020 
based  on  the  attainment  of  the  objectives  of  the  total  developmental 
plan.  Therefore,  it  was  necessary  to  quantify  the  2020  level  of  develop- 
ment before  the  developmental  land-use  plan  could  be  completed. 


The  potential  Whiteoak  multiple  purpose  reservoir  project  would 
provide  a wide  range  of  water  supply  capability.  This  capability  and 
the  positive  forces  which  would  create  a healthy  climate  for  economic 
growth  indicated  that  greatly  varying  levels  of  economic  activity 
could  be  achieved  by  the  year  2020;  even  beyond  that  necessary  to  achieve 


2 


propose  n AiRpor' 


’tPS’A't 


E«'STiNO  A AiO  PROPOSED) 


propose:  appai  a:- a*  coRR'OOR 


COUN'-  - E 


PROPOSED  NOUS' 


B^OWN  COUNTY,  OHIO 


REGIONAL  TRANSPORTATION 


NETWORK 


the  objectives  of  the  Appalachian  Regional  Development  Programs.  It, 
therefore,  was  necessary  to  determine  a reasonable  level  of  activity 
necessary  to  achieve  these  objectives.  The  development  of  projections 
for  the  pertinent  economic  indicators,  assuming  full  achievement  of 
developmental  goals,  provided  the  measure  of  activity  levels  in 
tangible  terms.  The  projections  for  benchmark  and  non -benchmark 
population  and  employment  by  place  of  residence  are  included  in 
Exhibit  14-30.  The  activity  suggested  by  the  developmenta 1 benchmark 
projections  served  as  the  specific  objective  of  the  developmental 
plan  to  be  formulated.  Identification  and  evaluation  of  the  industrial, 
commercial  and  residential  components  of  the  anticipated  development 
were  geared  to  this  objective.  The  necessary  physical  development 
facilities  and  the  water  supply  provisions  to  support  the  projected 
level  of  economic  activity  were  incorporated  into  the  overall  develop- 
mental plan. 

The  plan  thus  includes  the  induced  investment  necessary  to  support 
the  economic  activity  levels  indicated  by  the  projections,  including 
the  public  developmental  investment  required  to  support  the  private 
investment . 

2 . INDUCED  INVESTMENT 
a . Pr  iva  te  . 

(1)  Genera  1 . The  goal  of  economic  growth  is  attainable  with 
industrial  investment,  the  consequent  employment,  and  its  multiplier 
effect  on  local  income.  Income  from  industrial  jobs  causes  additional 
indirect  benefits  as  it  is  spent.  The  subsequent  rounds  of  receiving 
and  spending  income  creates  employment  in  local  production  and  service 
facilities.  The  effect  of  the  industrial  wages  is  multiplied  so  that 
the  total  increase  in  local  income  is  much  greater  than  the  initial 
industrial  payroll. 

The  tax  valuation  of  induced  private  investment  in  resi- 
dential, commercial,  and  industrial  areas  should  be  more  than  enough 
to  offset  local  public  bonding  costs. 

(2)  Indus  trial.  An  estimate  of  manufacturing  investment  in 
the  year  2020  was  prepared  by  considering  the  following  points: 

(a)  Projected  manufacturing  employment  with  the 
development  plan  and  without  the  plan,  the 
difference  of  14,600  being  the  number  of 

jobs  made  possible  by  induced  industrial  investment 
in  Brown  County. 

(b)  An  assumed  industrial  mix  with  a broad  array  of 
industries  and  with  emphasis  on  the  industries 
that  have  been  identified  as  having  growth 
potential. 
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(c)  Industrial  characteristics,  such  as  average 
employment  requirements,  size  of  plant 
sites,  site  development  costs,  and  plant 
and  equipment  costs. 

This  information  was  used  as  a basis  for  estimating  total  investment 
cost.  Table  I shows  the  induced  industrial  investment  costs  anti- 
cipated by  the  year  2020  in  ten  year  intervals.  Site  development 
includes  land  cost;  on-site  grading,  paving,  utilities,  and  land- 
scaping; and  off-site  capital  investment  in  private  utilities. 

Acreage  required  for  industrial  purposes  probably  would  not  exceed 
one-fifth  acre  per  employee.  At  this  rate,  the  maximum  acreage  re- 
quired for  the  projected  increase  in  industrial  building  would  be 
1140  acres. 

(3)  Commercial.  The  retail  and  service  space  requirements 
are  based  on  the  estimated  dollar  volume  of  sales  generated  by  the 
additional  population  projected  for  the  Brown  County  area.  The  per 
capita  sales  were  related  to  per  capita  commercial  floor  space. 
Criteria  for  commercial  development  and  typical  costs  were  assumed 
to  be  as  follows: 

(a)  A requirement  of  62  square  feet  per  capita 
of  commercial  space.  (Reduce  by  20  percent 
due  to  Cincinnati  attracting  a portion  of 
commercial  trade)  — Use  50  sq.  ft. /capita. 

(b)  Typical  floor  area  of  new  shopping  centers 
covers  about  20  percent  of  the  land  area. 

(c)  Complete  shopping  center  cost  of  $147,500 
per  acre. 

The  projected  additional  population  in  the  area  due  to 
the  development  plan  was  projected  to  be  36,200. 

36,200  x 50  = 1,810,000  sq.  ft.  of  floor  space 

1,810,000  x 5 = 9,050,000  sq.  ft.  of  land 

= 208  acres  of  land 

An  investment  cost  of  $147,500  per  acre  multiplied  by  208 
acres  produces  a total  of  $30,680,000  of  potential  new  investment  in 
commercial  development  by  2020  in  Brown  County.  Commercial  investment 
per  decade  is  shown  in  Table  I. 

(4)  Residential.  The  projected  population  for  2020  creates 
no  problems  relative  to  space  or  land  requirements.  Construction  of 
Whiteoak  Reservoir  removes  the  primary  deterrent  to  growth  by  providing 
a dependable  water  supply.  Expansion  would  probably  take  place  around 
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existing  population  centers.  It  was  not  necessary  for  the  purpose  of 
establishing  investment  cost  to  identify  areas  of  development.  Resi- 
dential criteria  and  typical  costs  were  assumed  to  be  as  follows: 

Multiple-family  units  equal  20  percent  of  total  households. 

Multiple-family  units  average  2.5  persons  per  household. 

Single-family  units  average  3.5  persons  per  household. 

Multiple- family  unit  requires  average  investment  of 
$9,600  per  unit. 

Single-family  unit  requires  average  investment  of 
$21,000  per  unit. 

(Includes  land  and  improvement  cost  of  $3,350  per  unit.) 

Combining  the  listed  factors  and  costs  produces  a per  capita 
housing  cost  of  $5680.  This  investment  includes  land  cost,  total 
development  cost,  and  structure  cost.  The  projected  population  increase 
of  36,200  multiplied  by  $5680  produces  a total  investment  of  $205,616,000 
by  2020  in  residential  development.  The  minimum  land  requirement  would 
be  about  1360  acres. 

b.  Public 


(1)  General.  Projected  growth  with  the  development  plan  re- 
quires substantially  more  public  investment  than  projected  growth 
without  the  plan.  This  difference  in  the  public  investment  due  to  the 
development  plan  was  evaluated  at  the  level  required  in  the  year  2020. 
Areas  of  public  investment  that  were  considered  include  schools,  health 
facilities,  fire  protection,  local  recreation  facilities,  sewer  and 
water  facilities,  and  highways.  The  cost  estimates  were  derived  through 
formulae  based  on  population.  Therefore,  a detailed  layout  to  determine 
quantities  was  not  necessary. 

(2)  Schools . The  school  expansion  required  to  meet  the  needs 
of  projected  residential  development  was  based  on  students  per  dwelling, 
1960  census  data.  The  figure  was  increased  to  reflect  a higher  per- 
centage of  high  school  attendance  in  2020. 

School  Students  per  Dwelling 

Elementary  0.60 

High  School  0.26 

With  a projected  population  difference  of  36,200  by  2020  and  an  average 
3.3  persons  per  dwelling,  facilities  will  be  required  to  accommodate 
6580  more  elementary  students  and  2850  more  high  school  students. 
Applying  estimated  cost  of  $1030  per  elementary  student  and  $1660  per 
high  school  student  produces  a total  construction  cost  of  $11,500,000. 
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(3)  Health  facilities.  The  population  gain  attributable 
to  the  development  plan  will  require  investment  in  hospital  facili- 
ties. Serving  a 2020  population  increase  of  36,200  at  a standard 
of  14-beds  per  1000  persons  with  a construction  cost  of  $27,000 
per  bed  requires  an  investment  of  $13,700,000. 

(4)  Fire  protection  facilities.  The  additional  population 
to  be  served  will  require  5 two-bay,  two-rig  fire  stations.  Con- 
structing and  outfitting  such  a station  will  cost  about  $72,500. 

Total  cost  would  be  $362,500. 

(5)  Recreation  facilities.  A standard  of  one  acre  per 
100  population  was  used  to  determine  land  requirements  for  local 
and  neighborhood  recreation  facilities.  The  amount  of  land  involved 
would  be  362  acres.  Total  cost  of  land  and  facilities,  at  an 
estimated  cost  of  $4200  per  acre,  would  be  $1,520,400.  An  additional 
investment  in  an  18-hole  golf  course  would  cost  about  $375,000. 

Total  investment  for  local  recreation  purposes  would  be  about 
$1,900,000. 

(6)  Water  and  sewer  systems.  The  additional  industrial 
development  with  5700  employees  and  the  increased  population  of 
36,200  will  require  an  investment  in  water  and  sewer  facilities. 

A rate  of  150  gpd  per  capita  for  residents,  plus  300  gpd  per 
industrial  employee,  creates  a water  demand  of  7,150,000  gpd  in 
2020.  The  water  distribution  system,  the  sewage  collection  system 
and  the  respective  treatment  plants  can  be  constructed  at  a cost 
estimated  to  be  $9,652,500. 

(7)  Highways.  The  construction  of  Appalachian  Corridor  D 
highway  places  Brown  County  on  an  excellent  east-west  route  connecting 
Cincinnati  and  the  Washington-Baltimore  metropolitan  complex.  Pros- 
pects of  inducing  industrial  development  are  greatly  increased  by  the 
construction  of  this  highway.  Although  the  cost  of  this  highway  is 
not  an  induced  investment,  the  highway  is  considered  necessary  to 
attract  investment  and  the  cost  of  the  highway  within  the  boundaries 
of  Brown  County,  $9,695,000,  is  charged  to  the  development  plan. 

Existing  county  and  township  local  roads  total  675  miles 
including  220  miles  paved.  By  assuming  a higher  rate  of  construction 
and  repaving  due  to  the  larger  population,  it  was  possible  to  estimate 
local  road  expenditures  without  making  a detailed  plan.  The  greatly 
increased  population,  with  development,  will  require  additional  paving 
of  local  roads;  an  estimated  230  miles  of  new  paving  and  130  miles  of 
repaving.  Total  expenditure  for  constructing  these  roads  was  estimated 
to  be  $7,550,000  by  the  year  2020,  making  a total  highway  cost  of 
$17,245,000. 
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c.  Summary  of  developmental  investment  cost.  The  estimated  total 
cost  of  the  development  that  will  provide  the  jobs  and  support  the 
projected  increase  in  population  by  the  year  2020  is  summarized  in 
Table  II.  The  cost  of  constructing  Whiteoak  Reservoir  and  recreation 
facilities  at  the  reservoir  have  not  been  included. 

TABLE  II 

DEVELOPMENT  PLAN  INVESTMENT  COSTS 
AND  ANNUAL  CHARGES  ($1,000) 

WHITEOAK  CREEK,  OHIO 
PLAN  B-WITH  THE  REFUGE 

Sector  Federa  1 Non-Federa 1 Tota 1 


Total  Investment  (1975-2025) 


Industrial  apd  commercial 

- 

$ 

184,081 

Commercial  A/ 

- 

1,520 

Residentia 1 

- 

205,616 

Public  facilities 

$26,979 

— 

27.381 



Totals 

Annua  1 

$26,979 

Charges 

V 

$ /18.598 

Industrial  and  commercial 
Commercial 

- 

$ 

7,145 

- 

112 

Residential 

- 

6,315 

Public  facilities 

$ 689 

— 

934 

Totals 

$ 689 

$ 

14,506 

$184,081 

1,520 

205,616 

54,360 

$445,577 


$ 7,145 

112 
6,315 
1,623 

$ 15,195 


1/  Private  investment  to  support  developmental  effects  of  recreation 
visitor  expenditures  and  respending  of  redevelopment  wages  for 
reservoir  project  with  refuge. 
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3.  THE  RESULTING  DEVELOPMENTAL  LAND  USE  PLAN 


With  the  projected  physical  development  for  the  year  2020  quanti- 
fied, the  developmental  land  use  plan  was  completed  and  is  shown  on 
Plate  2.  Its  importance  is  two-fold.  The  plan  shows  that  the  various 
proposed  usages  are  compatible  and  provides  a basis  for  more  detailed 
planning  including  comprehensive  zoning  to  insure  preservation  of 
individual  areas  for  their  specified  use.  The  primary  industrial  sites 
in  the  Mount  Orab  and  Sardinia  area  along  Corridor  D are  shown  at  a 
larger  scale  on  Plate  3. 
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The  existing  authorization  for  the  Logan  Dam  and  Reservoir  is 
limited  essentially  to  providing  for  flood  control  and  uses  incidental 
thereto.  Over  the  period  of  31  years  since  authorization,  the  water 
resource  and  economic  conditions  have  changed  considerably  and  have 
become  more  interrelated  and  complex.  Only  multiple-purpose  develop- 
ment, responsive  to  the  basic  objectives  contained  in  Senate  Document 
No.  97  and  the  Appalachian  Regional  Development  Act  of  1965,  would 
relate  to  the  current  composite  problems. 

The  investigations  reported  herein  primarily  were  designed  to  deter 
mine  whether  a justifiable  project  could  be  developed  on  Clear  Creek, 
and  whether  such  a project  would  respond  to  multiple-purpose  objectives. 
The  investigations  disclose  that  such  a project  can  be  developed.  Data 
presented  in  Part  III,  Chapter  15,  are  for  the  site  at  mile  3 . 1 on  Clear 
Creek  which  was  studied  in  detail,  with  an  introduction  and  discussion 
of  alternatives  that  will  be  subjected  to  later  detailed  investigations. 
Certain  critical  aspects  involving  non-quantif iab le  environmental 
quality  and  the  lack  of  comparable  engineering  and  economic  detail  for 
several  alternatives  make  conclusions  as  to  the  specific  site  selec- 
tions extremely  difficult  at  this  time. 

It  is  proposed  that  the  existing  authorization  be  modified  to  be 
responsive  to  current  needs.  The  exact  dam  site  selection,  between 
three  and  six  miles  above  the  mouth  of  Clear  Creek,  would  be  made, 
subsequent  to  authorization  modification,  during  advance  engineering 
and  design  studies  after  more  information  is  developed  concerning  the 
alternative  sites  and  when  in-depth  ecological  determinations  can  be 
made  and  reported  upon  by  all  affected  Federal  and  non-Federal  interests 

The  eventual  decision  regarding  site  selection  would  not  appear  to 
alter  the  principal  conclusion  that  a multiple -purpose  reservoir  on 
Clear  Creek,  incorporating  essential  features  generally  as  provided  for 
herein,  would  be  economically  justifiable  on  the  basis  of  national 
efficiency;  would  promote  the  general  welfare  and  economic  well-being 
of  the  region  including  substantial  tangible  and  intangible  gains  to 
Appalachia;  would  be  responsive  to  the  composite  of  water  and  related 
resources  needs  of  the  basin  as  well  as  to  the  intense  regional  demands 
for  water-based  recreation;  and  would  constitute  an  integral  part  of  an 
optimum  basin  plan. 


LOGAN  DAM  AND  RESERVOIR 


PERTINENT  INFORMATION  AND  DATA 

Location  of  dan:  Hocking  County,  Ohio,  on  Claar  Creek,  a tributary 

of*  Hocking  River,  3.1  ailea  above  the  mouth  of  Clear  Creek, 

80.1  ailea  above  the  mouth  of  Hocking  River. 

Study  authority:  House  of  Representatives  resolution  adopted  16 

August  1950  and  the  Appalachian  Regional  Development  Act  of  1965. 


Purpose  of  project:  Flood  control,  water  supply,  water  quality 

control,  fish  and  wildlife  enhancement,  general  recreation, 
preservation  and  enhancement  of  natural  areas,  and  economic 
expansion. 

Drainage  area  controlled:  84.1  square  miles;  equivalent  to  18.7, 

16.5,  14.5  and  8.9  percent  of  drainage  areas  above  Rockbridge, 
Logan,  Nelsonville,  and  Athens,  respectively.  Drainage  area 
above  gage  on  Clear  Creek,  87.7  square  miles. 


Dam;  Type : 

Top  of  dam: 

Maximum  height: 
Total  crest  length: 
Slopes : 


Rolled  earth  and  random  rock  fill 
890  feet  above  m.s.l. 

114  feet 
600  feet 

Upstream  face  1 on  3.5 
Downstream  face  1 on  3.0 


Spillway:  Open-cut,  uncontrolled,  broad-crested  in  the  left  abutment, 

crest  elevation  868.3,  crest  length  100  feet,  design  discharge 
18,400  c.f.s.,  head  on  crest  16.1  feet. 

Outlet  works:  Intake  structure  with  two  gated  sluices  5'-8"  x 10'-0" 

and  one  24n  diameter  low  flow  sluice  discharging  through  a 
10-foot  diameter  circular  tunnel  in  right  abutment  into  a 
stilling  basin.  Invert  elevation  775  feet,  m.s.l.  Maximum 
outlet  capacity  4,050  c.f.s. 


Reservoir  data: 
Pool 

Surface 

elevation 

Capacity 

Acre- feet  Inches 

Net  Accun.  Net  A ecus. 

Pool  an 

acres 

Minimum 

813 

5,000  5,000 

1.1 

1.1 

312 

Normal  i/ 

854 

37,100  42,100 

8.3 

9.4 

1825 

Water  supply 

29,900 

6.7 

Water  quality 

control 

7,200 

1.6 

Flood  Control 

868.3 

35*900  78,000 

8.0 

17.4 

3100 

Total 

868.3 

78,000 

17 

.4 

3100 

1/  Surface  of  normal  pool  would  be  used  as  the  recreation  lake. 
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CHAPTER  15  - LOGAN  DAM  AND  RESERVOIR  PROJECT 


SECTION  I - SUMMARY 


1.  PHYSICAL  DESCRIPTION 

The  Logan  multiple  purpose  reservoir  would  be  located  on  Clear 
Creek,  a tributary  of  the  Hocking  River,  in  the  Hocking  Hills  region 
of  Ohio,  approximately  30  miles  southeast  of  Columbus.  The  location 
is  shown  on  exhibit  15-1.  The  115-foot  high  dam  would  be  located  in 
Hocking  County  and  the  reservoir  would  extend  upstream  into  Fairfield 
County.  Hocking  County  is  within  the  Appalachian  Region  while  Fair- 
field  County  is  not.  The  project  would  control  84.1  square  miles  of 
drainage  area  in  the  headwaters  of  the  Hocking  River  Basin. 

The  major  physical  features  of  the  project  would  be  the  600-foot 
long  earth  and  rock  fill  dam;  a 100-foot  wide  uncontrolled  spillway; 
an  intensively  developed  recreation  park  around  the  periphery  of  the 
1825-acre  recreation  lake  formed  by  the  water  supply-water  quality 
control -recreation  normal  pool.  Total  storage  at  full  pool  would  be 
78,000  acre-feet,  equivalent  to  17.4  inches  of  runoff. 

The  project  also  would  include  a 3,800  acre  nature  area  to  be 
developed  cooperatively  by  the  Ohio  Department  of  Natural  Resources. 

The  nature  area  would  include  a Resident  Outdoor  Education  Center, 
a Nature  Interpretive  Center,  approximately  10  miles  of  hiking  and 
nature  trails,  and  the  Neotoma  Ecological  Research  Area. 

2.  PROJECT  IMPACTS 

The  reservoir  project  has  been  planned  to  provide  services  to 
satisfy  the  water  resources  and  related  needs  of  the  area,  and  thereby 
encourage  development  of  the  Hocking  River  Basin,  both  in  and  outside 
of  the  Appalachian  Region.  The  tangible  benefits  to  be  derived  from 
the  project  would  include: 

Flood  damage  reduction  along  the  Hocking  River  and  the  Ohio  River. 

Water  supply  for  the  city  of  Lancaster  and  other  conmunities  along 
the  Hocking  River. 

Improvement  of  water  quality  along  the  Hocking  River. 

Outdoor  recreation. 
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Fish  and  wildlife  enhancement  and  nature  preservation  and 
enhancement . 

Economic  development. 

The  flood  control  function  of  the  reservoir  project  would  effect 
reductions  of  flood  heights  along  both  the  Hocking  River  and  the 
Ohio  River.  Storage  allocated  for  water  supply  would  provide  for  a 
maximum  of  24  million  gallons  per  day  and  would  meet  the  projected 
needs  for  Lancaster  through  year  2070.  The  water  quality  control 
storage  will  maintain  a minimum  flow  of  15  c.f.s.  which  would  meet 
the  water  quality  needs  in  the  Hocking  River  to  year  2020  and  would 
meet  fishery  requirements  downstream  of  the  project.  In  the  period 
2020  to  2070  additional  augmentation  would  be  furnished  in  August 
and  September  to  satisfy  water  quality  demands.  A complete  recrea- 
tional complex  is  contemplated,  providing  high  quality  outdoor 
recreation  opportunities  for  an  estimated  ultimate  visitation  of 

2.652.000  annually.  Facilities  will  be  provided  to  accommodate 

40.000  man-days  annually  at  the  reservoir  and  downstream  fishery. 
Hunting  lands  are  expected  to  attract  about  4,500  hunters  annually. 
The  nature  area  would  provide  opportunities  for  nature  interpretation 
and  enjoyment  of  natural  beauty  for  about  120,000  visitors  annually. 

3.  COSTS  AND  BENEFITS 

Construction  costs  for  the  Logan  Dam  and  Reservoir  Project, 
including  the  recreation  development  and  the  Clear  Creek  Nature 
Area,  would  be  $44,141,000.  Annual  charges,  including  interest 
and  amortization  on  the  construction  costs,  would  average  $2,299,000. 
The  additional  annual  value  of  associated  commercial  investment  would 
be  $4,876,000.  Average  annual  benefits  are  summarized  below: 


User 


Benefits 

National 


Regional 


$3,080,000 


$ 1,520,000 


Expansion  Effects 
Redevelopment 
Deve lopment 


$2,043,000 

(78,700) 

(1,963,800) 


$ 9,774,000 
(259,000) 
(9,515,000) 


Total 


$5,119,000  $11,294,000 


The  performance  index  for  the  traditional  objective  of  increasing 
national  income  through  user  effects  and  redevelopment  would  be  1.4. 
For  the  single  objective  of  increasing  regional  employment,  the  per- 
formance index  would  be  1.4.  The  total  economic  impact  of  the  project 
is  reflected  by  the  combined  regional  and  national  effects  which  would 
derive  an  average  of  $12,854,000  in  benefits  annually. 
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4.  COOPERATION  REQUIRED  FOR  CONSTRUCTION 


The  Corps  of  Engineers  would  assume  responsibility  for  land 
acquisition,  relocations  and  construction  for  the  project  subject 
to  reimbursement  of  those  costs  apportioned  to  the  State  of  Ohio. 

The  reimbursable  costs  would  include  all  costs  allocated  to  water 
supply;  one-half  of  the  separable  construction  costs  for  recreation; 
and  one-half  of  the  construction  costs  for  enhancement  of  the  Clear 
Creek  Nature  Area.  The  state,  through  its  Department  of  Natural 
Resources,  would  assume  responsibility  for  operating  and  maintaining 
the  recreation  development  and  the  nature  preserve  and  would  bear 
all  costs  associated  therewith. 

The  plan  of  development  presented  herein  reflects  to  a great 
extent  the  views  and  desires  of  the  state.  The  Director  of  the 
Department  of  Natural  Resources  has  concurred  in  the  plan  of  develop- 
ment and  has  affirmed  the  state's  intent  and  willingness  to  provide 
formal  assurances,  prior  to  construction,  that  it  will  meet  the 
necessary  requirements  of  cooperation. 

5.  PERTINENT  LEGISLATION  AND  POLICY 

The  Flood  Control  Act  of  1936  recognized  flood  damages  and  flood 
control  as  national  problems;  stated  it  to  be  the  sense  of  Congress 
that  flood  control  is  a proper  activity  of  the  Federal  Government  in 
cooperation  with  the  states,  political  subdivisions  and  localities 
thereof;  and  declared  that  solution  of  flood  problems  is  in  the 
interest  of  the  general  welfare  so  long  as  the  benefits,  to  whomsoever 
they  may  accrue,  are  in  excess  of  the  estimated  costs. 

The  Flood  Control  Acts  of  1938  and  1941  modified  the  1936  Act 
to  eliminate  certain  major  requirements  of  local  cooperation  for  dams 
and  reservoirs,  while  retaining  the  . for  local  protection  projects. 

The  Flood  Control  Act  of  1944  extended  the  definition  of  flood 
control  to  include  channel  and  major  drainage  improvements;  authorized 
the  Chief  of  Engineers  to  develop  and  operate  public  parks;  authorized 
the  Secretary  of  the  Army  to  contract  for  sale  of  surplus  water;  and 
further  redefined  roles  of  the  Departments  of  Agriculture,  Interior 
and  Army,  in  watersheds,  irrigation,  flood  control  and  electric  power. 
The  1944  Act  also  reaffirmed  Federal  interest  in  planning  "to  preserve 
and  protect  to  the  fullest  possible  extent  established  and  potential 
uses,  for  all  purposes,  of  the  waters  of  the  Nation's  rivers,  to 
facilitate  the  consideration  of  projects  on  a basis  of  comprehensive 
and  coordinated  development." 

The  Flood  Control  Act  of  1948,  as  amended,  provided  for  construc- 
tion of  small  flood  control  projects  not  specifically  authorized  by 
Congress  when,  in  the  opinion  of  the  Chief  of  Engineers,  such  work 
is  advisable  and  constitutes  a complete  solution  to  the  flood  problem 
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Involved  so  as  to  not  commit  the  United  States  to  additional  improve- 
ments to  insure  effective  operation  except  as  may  result  from  the 
normal  procedure  applying  to  projects  subsequently  authorized.  The 
Federal  share  in  such  projects  may  not  exceed  $1,000,000. 

The  Federal  Water  Pollution  Control  Act  of  1956  establishes 
water  quality  storage  as  a project  purpose  in  Federal  reservoirs  if 
benefits  are  widespread.  Provides  for  preparation  or  development  "of 
comprehensive  programs  for  eliminating  or  reducing  the  pollution  of 
interstate  waters  and  tributaries  thereof  and  improving  the  sanitary 

condition  of  surface  underground  waters due  regard  shall  be  given 

to  the  improvements  which  are  necessary  to  consume  such  waters  for 
public  water  supplies,  propagation  of  fish  and  aquatic  life  and 
wildlife,  recreational  purposes,  and  agricultural,  industrial,  and 
other  legitimate  uses." 

The  Water  Supply  Act  of  1958  recognized  water  supply  as  a purpose 
in  Federal  mult iple -purpose  water  resource  development.  Cost  of 
water  supply  provisions  shall  be  borne  by  state  or  local  interests. 

The  intent  of  the  Federal  Water  Project  Recreation  Act  of  1965 
is  that  full  consideration  shall  be  given  to  opportunities  for  out- 
door recreation  and  for  fish  and  wildlife  enhancement  in  investigating 
and  planning  any  Federal  navigation,  flood  control,  reclamation,  hydro- 
electric or  multiple-purpose  water  resource  project.  Whenever  any 
such  project  can  reasonably  serve  either  or  both  these  purposes  con- 
sistently with  the  provisions  of  the  Act,  it  shall  be  constructed, 
operated,  and  maintained  accordingly.  Planning  of  the  recreation 
development  shall  be  based  on  the  coordination  of  the  recreational  use 
of  the  project  area  with  the  use  of  existing  and  planned  recreation 
developments.  Non-Federal  public  bodies  shall  be  encouraged  to 
administer  project  land  and  water  areas  for  recreation  and  fish  and 
wildlife  enhancement  purposes  and  to  operate,  maintain,  and  replace 
facilities  for  these  purposes. 

In  1962,  a document  titled  "Policies,  Standards,  and  Prodecures 
in  the  Formulation,  Evaluation,  and  Review  of  Plans  for  Use  and 
Development  of  Water  and  Related  Land  Resources"  was  approved  by  the 
President  as  a statement  of  executive  policy.  The  document  was 
printed  as  Senate  Document  No.  97.  It  provided  broad  policy  guidance 
to  the  Corps  of  Engineers  and  other  agencies  in  their  planning  efforts, 
defined  objectives,  cited  broad  policy  for  multi-purpose,  river  basin, 
and  individual  project  planning  and  stressed  coordination  of  plans 
within  the  Federal  and  non-Federal  agencies.  The  document  states: 

"II.  OBJECTIVES  OF  PLANNING 

The  basic  objective  in  the  formulation  of  plans  is  to  provide  the 
best  use,  or  combination  of  uses,  of  water  and  related  land  resources 
to  meet  all  foreseeable  short-  and  long-term  needs.  In  pursuit  of  this 
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basic  conservation  objective,  full  consideration  shall  be  given  to 
each  of  the  following  objectives  and  reasoned  choices  made  between 
them  when  they  conflict: 

A.  Development 

National  economic  development,  and  development  of  each  region 
within  the  country,  is  essential  to  the  maintenance  of  national  strength 
and  the  achievement  of  satisfactory  levels  of  living.  Water  and 
related  land  resources  development  and  management  are  essential  to 
economic  development  and  growth,  through  concurrent  provision  for-- 

Adequate  supplies  of  surface  and  ground  waters  of  suitable 
quality  for  domestic,  municipal,  agricultural,  and  industrial 
uses--including  grazing,  forestry,  and  mineral  development  uses. 

Water  quality  facilities  and  controls  to  assure  water  of 
suitable  quality  for  all  purposes. 

Water  navigation  facilities  which  provide  a needed  transporta- 
tion service  with  advantage  to  the  Nation's  transportation  system. 

Hydroelectric  power  where  its  provision  can  contribute  advan- 
tageously to  a needed  increase  in  power  supply. 

Flood  control  or  prevention  measures  to  protect  people,  prop- 
erty, and  productive  lands  from  flood  losses  where  such  measures 
are  justified  and  are  the  best  means  of  avoiding  flood  damage. 

Land  stabilization  measures  where  feasible  to  protect  land  and 
beaches  for  beneficial  purposes. 

Drainage  measures,  including  salinity  control  where  best  use 
of  land  would  be  justifiably  obtained. 

Watershed  protection  and  management  measures  where  they  will 
conserve  and  enhance  resource  use  opportunities. 

Outdoor  recreational  and  fish  and  wildlife  opportunities  where 
these  can  be  provided  or  enhanced  by  development  works. 

Any  other  means  by  which  development  of  water  and  related  land 
resources  can  contribute  to  economic  growth  and  development. 

B.  Preservation 

Proper  stewardship  in  the  long-term  interest  of  the  Nation's 
natural  bounty  requires  in  particular  instances  that-- 

There  be  protection  and  rehabilitation  of  resources  to  insure 
availability  for  their  best  use  when  needed. 

Open  space,  green  space,  and  wild  area's  of  rivers,  lakes,  beaches, 
mountains,  and  related  land  areas  be  maintained  and  used  for 
recreational  purposes;  and 

Areas  of  unique  natural  beauty,  historical  and  scientific  interest 
be  preserved  and  managed  primarily  for  the  inspiration,  enjoyment 
and  education  of  the  people. 
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C.  Well-being  of  people 

Well  being  of  all  of  the  people  shall  be  the  overriding  determi- 
nant in  considering  the  best  use  of  water  and  related  land  resources. 
Hardship  and  basic  needs  of  particular  groups  within  the  general 
public  shall  be  of  concern,  but  care  shall  be  taken  to  avoid  resource 
use  and  development  for  the  benefit  of  a few  or  the  disadvantage  of 
many.  In  particular,  policy  requirements  and  guides  established  by 
the  Congress  and  aimed  at  assuring  that  the  use  of  natural  resources, 
including  water  resources,  safeguard  the  interests  of  all  of  our 
people  shall  be  observed." 

Senate  Document  No.  97  provides  for  full  consideration  of  recrea- 
tion as  a purpose  in  project  formulation  and  evaluation.  In  1964, 
Supplement  No.  1 to  that  document  provided  standards  for  the  evalua- 
tion of  recreation  benefits  from  the  use  of  recreation  resources 
provided  by  water  and  related  land  resources  development  projects. 

In  additio'n  to  the  legal  and  formal  executive  policy  actions 
affecting  water  resources  development  by  the  Federal  Government,  the 
following  precepts  enunciated  by  the  President  in  his  special  message 
to  Congress,  on  natural  resources,  February  23,  1961,  are  applicable 
as  guidance  for  the  civil  works  program. 

Research  on  all  aspects  of  natural  resources  will  be  increased. 

Emphasis  will  be  placed  on  the  development  of  comprehensive  plans 
for  major  river  basins. 

/ 

Increased  attention  will  be  given  to  multiple-purpose  and  indus- 
trial water  supplies. 

A program  of  providing  data  on  flood  hazards  will  be  accelerated 
to  assist  in  regulating  the  use  of  flood  plains. 

An  effort  will  be  made  to  preserve  reservoir  sites  for  later 
deve lopment . 

Sufficient  land  will  be  acquired  at  reservoir  sites  to  develop  the 
recreation  potential. 

A full-scale  attack  will  be  made  on  the  water  pollution  problem. 

All  agencies  of  Government  should  work  together  in  the  interest 
of  providing  a greater  recreation  resource  for  the  people  of  the  United 
States  . 

Section  206  of  the  Appalachian  Regional  Development  Act  of  1965 
authorized  preparation  of  a comprehensive  plan  for  the  development  and 
efficient  utilization  of  the  water  and  related  resources  of  the 
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Appalachian  region;  giving  special  attention  to  the  need  for  an 
increase  in  the  production  of  goods  and  services  within  the  region 
as  a means  of  expanding  economic  opportunities  and  thus  enhancing 
the  welfare  of  its  people.  The  plan  may  recommend  measures  for 
flood  control,  municipal  and  industrial  water  supply,  hydroelectric 
power,  prevention  of  water  pollution  by  mine  drainage,  recreation 
development,  river  navigation  and  such  other  measures  as  may  be 
necessary . 

The  studies  reported  herein  were  prepared  in  partial  response  to 
the  Appalachian  Regional  Development  Act  of  1965;  in  compliance  with 
a resolution  of  the  House  of  Representatives  Committee  on  Public 
Works  requesting  a review  of  reports  on  the  Hocking  River  and  tribu- 
taries; and  within  the  framework  and  context  of  the  legislation  and 
policies  discussed  in  the  preceding  paragraphs. 


III-15-9 


* -W.VJLV.  ~ 


,9  i * 


-7  ^ . /V&T 

freceditfG  nrpe  ~ 


\ 


SECTION  II  - PROJECT  FORMULATION 


6.  NEEDS  THAT  POTENTIALLY  CAN  BE  MET  BY  DEVELOPMENT  OF  WATER  RESOURCES 

Effect  of  existing  projects  on  flood  problems  - Past  efforts  to  con- 
trol flooding  in  the  Hocking  River  Basin  have  resulted  in  alleviation  of 
flooding  in  certain  areas  but  have  provided  little  protection  along  the 
main  stem  where  the  greatest  and  most  recurring  damages  are  experienced. 

The  Tom  Jenkins  Reservoir  on  the  East  Branch  of  Sunday  Creek,  completed 
by  the  Corps  of  Engineers  in  1951,  controls  about  33  square  miles  of 
drainage  area  and  provides  the  town  of  Glouster  and  rural  communities 
in  the  Sunday  Creek  Valley  with  a substantial  degree  of  protection.  It 
provides  only  minor  reductions  along  the  Hocking  River.  The  Upper  Hocking 
'Watershed  Project  of  the  United  States  Department  of  Agriculture  (USDA), 
a "Pilot  Watershed,"  constructed  under  the  authority  of  the  Department 
of  Agriculture  Appropriation  Act  of  1954,  includes  nine  flood  water  re- 
tarding structures  and  some  channel  improvements  which  substantially 
alleviate  flooding  in  „he  basin  at  and  upstream  from  Lancaster,  Ohio. 

The  USDA  has  claimed  no  flood  control  benefits  along  the  river  below 
lancaster  in  its  economic  evaluation  of  the  watershed  plan. 

Existing  Corps  of  Engineers  projects  throughout  the  Ohio  River  basin 
effect  substantial  reductions  in  flood  stages  along  the  Ohio  River.  The 
existing  reservoirs  and  local  protection  projects  combine  to  reduce  average 
annual  damages  along  the  Ohio  River  by  nearly  90  percent. 

U.  S.  Department  of  Agriculture  programs  - The  USDA  has  watershed 
projects  for  Rush  Creek  and  Margaret  Creek  approved  for  operations  ana 
recently  completed  a preliminary  investigation  for  the  Federal  Creek 
watershed.  Local  interests  also  have  submitted  an  application  for 
assistance  under  Public  Lav;  566,  for  the  drainage  area  of  the  Hocking  • 
River  above  the  mouth  of  Rush  Creek.  The  study  area,  designated  as  the 
North  Hocking  Watershed,  would  incorporate  the  completed  Upper  Hocking 
projects.  The  combined  projects  will  virtually  eliminate  all  significant 
damages  throughout  the  major  tributary  basins  in  which  they  occur.  The 
effects  of  the  completed  Upper  Hocking  projects  have  been  evaluated  and 
are  considered  to  be  negligible  at  Athens,  Logan  and  Nelsonville.  A lack 
of  information  on  the  proposed  structures  in  the  Rush  and  Margaret  Creek 
Watersheds  during  the  hydrologic  analysis  pertinent  to  this  report  pre- 
cluded an  evaluation  of  the  flood  control  effects  of  these  structures 
throughout  the  Hocking  River  Basin. 

Remaining  flood  problems  occurring  as  damages  to  improvements  - 
Practically  all  remaining  flood  damages  to  improvements  within  the  Hocking 
River  Basin  are  confined  to  the  55-mile  stretch  of  the  main  stem  between 
Guysville  and  Rockbridge  which  now  average  $668,000  annually.  Approxi- 
mately 74  percent  of  the  damages  to  improvements  occur  at  Athens,  with 
the  smaller  cities  of  Logan  and  Nelsonville  sustaining  11  and  10  percent 
of  the  damages,  respectively.  The  remaining  5 percent  of  damages  is 
distributed  throughout  the  rural  reaches.  These  rural  reaches  also 
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sustain  the  majority  of  crop  damages  within  the  basin,  averaging  about 
$96,000  annually.  A summary  of  average  annual  damages  in  the  Hocking 
River  Basin  is  given  in  Table  15-1.  A comparison  of  flood  levels  and 
damages  for  a 1-year  frequency  flood  and  a 100-year  frequency  flood  is 
given  in  Table  15-2. 


TABLE  15-1 

AVERAGE  ANNUAL  FLOOD  DAMAGES 
HOCKING  BASIN 
(Based  on  July  1968  prices 
and  level  of  development) 


IMPROVEMENTS 


Reach 

Rockbridge 
Enterprise 
Enterprise  to  Logan 
Logan: 

(Area  1)  West  and  south  Logan  $ 4,300 
(Area  2)  Downstream  end  of  Logan  47,100 

(Area  3)  Main  Logan  20,600 

Total,  Logan 
Logan  to  Nelsonville 
Nelsonville 
Doanville 

Doanville  to  Chauncey 

Chauncey 

Athens : 

Institutional  $140,900 

Non-institutiona 1 354,800 

Total,  Athens 
Athens  to  Guysville 
Guysvi 1 le 

Total  Improvements 

CROPS 


DAMAGES 


$ 11,600 
400 
10,300 


72,000 

1,900 

65,900 

2,000 

1,100 

3,600 


495,700 

3,300 

200 


$668,000 


Clear  Creek  to  Scott  Creek  $ 3,000 
Scott  Creek  to  Monday  Creek  65,500 
Monday  Creek  to  Sunday  Creek  8,800 
Sunday  Creek  to  Guysville  18 , 700 


Total  Crops  $ 96,000 


OTHER  DAMAGES 


Total  Other  Damages  $ 31,000 

TOTAL  DAMAGES  $795,000 
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TABLE  15-2 

COMPARISONS  OF  FLOOD  LEVELS  AND 
DAMAGES  FOR  1-YEAR  AND  100 -YEAR 
FREQUENCY  FLOODS  UNDER  EXISTING 
CONDITIONS  AT  MAJOR  DAMAGE  CENTERS 


l-year 

100-year 

frequency 

frequency 

flood 

flood 

Difference 

Rockbridge 


Flood  Elev.  m.s . 1 . 
Damage 

747.4 

$ o 

757.0 

$161,000 

9.6 

$161,000 

Logan 

Flood  Elev.  m.s.l. 
Damage 

718.4 

$ o 

727.7 

$1,916,000 

9.3 

$1,916,000 

Ne lsonvil le 

Flood  Elev.  m.s.l. 
Damage 

676.6 

$3,700 

683.3 

$ 825,000 

6.7 

$ 821,300 

Athens 

Flood  Elev.  m.s.l. 
Dama  ge 

633.0 

$111,400 

641.2 

$2,194,000 

8.2 

$2,082,600 

From  an  inspection  of  these  two  tables,  one  might  get  the  impression 
that  the  average  annual  damages  at  Athens,  Logan  and  Nelsonville  are 
not  consistent  with  the  total  damages  caused  by  a 100-year  frequency 
flood.  It  should  be  recognized  that  significant  damages  begin  to 
occur  at  Athens  for  floods  that  occur  as  frequently  as  once  every 
one  or  two  years;  whereas,  Logan  ani  .elsonville  are  partially  pro- 
tected to  relatively  higher  ele  -ations,  but  incur  severe  damages  when 
these  critical  elevations  are  exceeded. 

The  flood  problem  at  Athens  is  particularly  adute.  The  wide  and 
relatively  flat  flood  plain,  crossed  by  several  highways  and  railroads, 
would  normally  be  conducive  to  extensive  urban  development;  however, 
most  of  the  development  at  Athens  lies  on  the  moderate  to  steep  slopes 
surrounding  the  relatively  undeveloped  bottom  land.  Because  of  the 
scarcity  of  suitable  building  sites  in  the  flood-free  sections  of 
Athens,  a large  number  of  residences  and  commercial,  industrial  and 
institutional  establishments  encroach  upon  the  flood  plain  of  the 
river.  About  one-third  of  the  area  at  Athens  inundated  by  the  flood 
of  March  1964  has  been  developed  in  this  manner.  This  recent  flood 
on  the  Hocking  River  inundated  approximately  1,300  acres  within  and 
immediately  adjacent  to  the  city  of  Athens.  Very  recently,  in  May 
1968,  Athens  had  its  highest  recorded  flood,  which  reached  a crest 
stage  of  24.63  feet.  The  March  1907  flood,  the  greatest  known  flood. 
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reached  a height  of  27.4  feet,  or  about  3.2  feet  higher  than  the 
1964  flood  and  about  2.8  feet  higher  than  the  1968  flood.  It  flooded 
about  40  percent  of  the  area  presently  within  the  corporate  limits  of 
Athens.  Seven  liv^s  were  lost  and  a number  of  the  inhabitants  were  made 
refugees.  Substantial  damages  have  been  incurred  during  several  other 
floods  in  this  century,  including  the  floods  of  March  1913,  January 
1937,  March  1945  and  March  1963,  which  reached  stages  of  24.2  feet, 

23.4  feet,  23.7  feet  and  23.1  feet,  respectively,  on  the  Athens  gage. 

The  expansion  of  facilities  to  accommodate  the  rapidly  increasing 
enrollment  of  Ohio  University  has  been  seriously  hampered  in  the  past 
few  years.  The  unavailability  of  flood-free  land  has  forced  the 
University  to  develop  well  into  the  flood  plain.  Their  most  recently 
constructed  facilities  are  subject  to  some  flooding  on  the  average  of 
about  once  every  15  years.  Most  of  the  land  available  for  future 
construction  is  subject  to  flooding  more  frequently  than  once  in  ten 
years.  The  local  protection  project  for  Athens,  authorized  by  Congress 
in  1965,  and  currently  under  construction,  will  consist  of  channel 
straightening  and  widening  through  the  city,  and  will  prevent  83.0 
percent  of  the  total  average  annual  damages  at  Athens,  currently  esti- 
mated to  be  $495,700  (on  a July  1968  level  of  development). 

The  flood  situation  at  Logan  is  also  accented  by  increased  expan- 
sion into  the  flood  plain,  especially  by  industrial  concerns  downstream 
and  east  of  Logan.  The  State  of  Ohio  has  constructed  a highway  fill 
and  low  dike,  both  in  conjunction  with  the  new  U.  S.  Highway  No.  33, 
which  will  partially  protect  this  industrial  area  from  direct  and  back- 
water flooding  from  the  Hocking  River. 

Remaining  flood  problems  occurring  as  indirect  damages  - Indirect 
damages  occur  as  a result  of  Hocking  River  floods  which  are  most  dif- 
ficult to  evaluate  monetarily.  The  resulting  human  misery  and  incon- 
venience is  often  overshadowed  by  the  attention  focused  on  progress  and 
industrial  development  in  the  flood  plains.  Loss  of  wages  due  to  lack 
of  access  to  work,  interruption  of  public  utilities,  detours  and  outages 
as  a result  of  highway  inundations  and  increased  costs  of  replacing 
home  furnishings  destroyed  in  floods  are  a few  of  these  special 
categories  of  damage  that  pose  a severe  hardship  to  the  more  unfortu- 
nate people  in  the  basin.  These  additional  problems  are  not  entirely 
independent  of  industrial  progress  and  development,  however,  and  can 
only  multiply  with  the  expansion  in  the  flood  plain. 

Remaining  flood  problems  occurring  as  future  damages.  Land  filling 
and  flood  proofing  techniques  have  helped  to  diminish  the  possibility  of 
damage  that  would  normally  occur  to  industrial,  commercial  and  institu- 
tional structures  erected  in  the  flood  plains  at  Logan  and  Athens. 
However,  future  damages  will  be  sizeable  and  large  floods  could  cause 
serious  business  loss  in  the  basin.  It  is  assumed  that  industrial 
expansion  will  continue  to  occur  in  the  Logan  and  Athens  areas  and 
that  this  expansion  will  be  closely  aligned  with  transportation  improve- 
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merits  now  being  made  to  connect  these  cities  with  the  Columbus- 
Lancaster  area.  In  addition,  institutional  development  in  the  flood 
plain  at  Athens  has  been  substantial  and  is  expected  to  continue  into 
the  near  future.  It  is  estimated  that  future  average  annual  damages 
prevented  by  proposed  local  protection  projects  and  Logan  Reservoir 
at  the  cities  of  Logan,  Nelsonville  and  Athens  will  exceed  average 
annual  damages  prevented  to  the  existing  development  by  at  least 
10  percent.  Accordingly  then,  remaining  flood  problems  occurring  as 
future  damages  in  the  next  50  years  would  be  at  least  half  again  as 
great  as  the  damages  to  the  existing  development  and  would  exceed 
these  damages  in  the  next  100  years. 

Remaining  flood  problems  occurring  on  the  Ohio  River  - Although 
existing  reservoirs  and  flood  protection  projects  throughout  the  Ohio 
River  basin  substantially  reduce  damages,  the  residual  damages  average 
$11,000,000  annually.  The  Ohio  River  has  an  unusually  wide  range  in 
flood  stages.  The  extreme  high  water  reached  a stage  of  80  feet  at 
Cincinnati  during  the  1937  flood;  28  feet  above  the  stage  at  which 
overbank  flooding  begins.  Consequently,  it  is  highly  desirable  to 
reduce  stages  by  means  of  reservoirs  in  order  to  redyce  the  expense 
of  high  levees  and  flood  walls  at  damage  centers.  Reservoir  control 
is  also  beneficial  to  rural  and  moderately  developed  areas  along  the 
main  stem  where  local  protection  is  impractical  and  uneconomical.  The 
uncontrolled  flows  from  the  Hocking  River  contribute  to  the  flood 
heights  along  the  Ohio  River. 

Effects  of  damages  on  economic  growth  - The  vast  majority  of 
land  within  the  vicinities  of  Athens,  Nelsonville  and  Logan,  suitable 
for  commercial  and  industrial  development,  is  subject  to  flooding  more 
frequently  than  once  in  100  years.  A flood  that  would  recur  once  in 
100  years  on  the  average  is  considered  an  intermediate  regional  flood 
by  Federal  and  state  agencies.  Its  magnitude  is  based  on  the  flooding 
characteristics  of  the  region  in  question.  Increasing  awareness  of 
the  desirability  to  keep  damageable  improvements  above  the  estimated 
elevation  of  a 100-year  flood,  will  tend  to  discourage  development 
below  such  an  elevation.  Developers  will  become  more  reluctant  to 
invest  capital  in  flood  prone  areas. 

In  the  past  a great  number  of  industrial  and  commercial  structures 
have  been  built  along  the  Hocking  River  with  first  floor  levels,  machinery, 
stock  and  furnishings  subject  to  flooding  on  the  average  of  once  every 
25  to  35  years.  The  unawareness  of  the  potential  hazards  combined 
with  a willingness  to  take  unknown  risks  has  made  possible  the  level 
of  development  that  now  exists.  At  least  one  industry  has  indicated 
that  the  flood  problems  encountered  since  it  located  on  the  flood 
plain  has  put  it  at  a severe  competitive  disadvantage. 

Both  Logan  and  Athens  have  aggressive  local  non-profit  organiza- 
tions engaged  in  industrial  development.  Nearly  all  of  the  potential 
industrial  sites  now  owned  by  these  organizations  are  subject  to 


1 


m-15-15 


* <■» 


iU.im 


periodic  flooding.  These  organizations  have  repeatedly  indicated 
that  the  flood  hazards  constitute  a major  handicap  in  attracting 
industry.  The  flood  plain  lands  were  selected,  not  without  a knowledge 
of  the  hazards,  but  because  there  are  few  other  sites  not  subject  to 
f looding . 

Mater  supply  and  maintenance  of  stream  quality  - Hardness  and 
iron  content  are  prevalent  in  most  of  the  surface  waters  of  the  basin 
including  the  main  stem  of  the  Hocking  River.  These  undesirable 
qualities  in  combination  with  severe  and  widespread  acid  mine  drain- 
age in  certain  areas  necessitate  extremely  expensive  water  treatment 
for  mut.'cipal  and/or  industrial  use.  Well  fields  have  been  estab- 
lished as  the  primary  water  source  along  the  main  stem  of  the  Hocking 
River.  There  is  no  substantial  deficit  in  the  quantity  of  the  existing 
ground  water  supply;  however,  the  subsurface  waters  have  a high  degree 
of  hardness  and  iron  content  requiring  comparatively  high  treatment 
costs.  Since  the  development  of  water  supply  in  the  Tom  Jenkins 
Reservoir,  no  communities  in  the  immediate  area  of  that  reservoir 
have  chronic  supply  deficiencies.  Lancaster's  present  underground 
source  has  a hardness  which  has  been  steadily  increasing  and  currently 
is  in  excess  of  400  milligrams  per  liter  (mg/1).  The  present  quality 
of  the  Hocking  River  at  Lancaster  causes  direct  withdrawal  from  the 
river  to  be  uneconomical. 

The  Federal  Water  Pollution  Control  Administration  (FWPCA) 
estimated  that  the  total  average  annual  demand  for  water  supply  for 
Lancaster  would  reach  12.0  million  gallons  per  day  (m.g.d.)  by  2020 
and  20.0  m.g.d.  by  2070.  Demand  for  the  average  summer  month  would 
reach  14.4  m.g.d.  by  2020  and  24.0  m.g.d.  by  2070.  The  present 
average  annual  demand  is  about  5.0  m.g.d.  Thus,  the  water  supply  demand 
for  Lancaster  will  increase  four-fold  during  the  economic  life  of  any 
reservoir  to  be  considered.  The  FWPCA  projected  only  those  demands 
for  the  Lancaster  a'-ea.  They  indicated,  however,  that  the  major  portion 
of  any  water  supplied  to  Lancaster  would  be  treated  and  returned  to  the 
Hocking  River  after  use.  After  further  purification  in  the  river  and 
mixing  with  natural  and  regulated  streamflows,  the  water  would  then  be 
available  for  use  further  downstream  along  the  Hocking  River.  Ground 
water  downstream  along  the  Hocking  is  very  hard  and  requires 
treatment  for  most  uses.  The  city  of  Nelsonville  abandoned  ground 
water  as  its  source  of  supply  for  this  reason. 

The  FWPCA  estimated  the  required  flows  in  Clear  Creek  to  provide 
water  quality  control  in  the  Hocking  River.  Until  the  year  2020,  a 
minimum  release  from  any  reservoir  on  Clear  Creek  of  15  cubic  feet  per 
second  (c.f.s.)  would  meet  both  downstream  fishery  needs  along  Clear 
Creek  as  recommended  by  the  U.  S.  Fish  and  Wildlife  Service  and  the 
water  quality  needs  estimated  by  FWPCA.  For  comparison,  the  base 
flow  in  Clear  Creek  averages  about  7.9  c.f.s  (based  on  seven-day, 
once  in  ten  year  conditions).  Additional  flows  would  be  required  during 
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September  and  October  beginning  in  2020.  Total  required  stream- 
flows  would  reach  20  c.f.s.  during  these  months  by  the  year  2070. 
The  recommended  minimum  releases  would  satisfy  streamflow  require- 
ments during  the  remaining  months. 


The  FWPCA  concluded  that  the  return  flows  fro*  adequate  future 
supply  of  municipal  and  industrial  water  for  the  Lancaster  area,  in 
conjunction  with  natural  and  regulated  flows,  would  assure  adequate 
water  supplies  for  the  communities  and  industries  that  are  now 
located  or  wish  to  locate  in  the  valley  of  the  Hocking  River  below 
Lancaster.  Also,  FWPCA  concluded  that  a reservoir  on  Clear  Creek 
will  benefit  a wide  spectrum  of  water  uses  in  the  study  area  and 
that  the  availability  of  water  of  more  uniform  quality  and  quantity 
would  provide  a strong  attraction  to  new  industries. 

Most  of  the  river's  major  tributaries,  especially  Sunday,  Monday 
and  Federal  Creeks  and  the  upper  reaches  of  Rush  Creek,  are  heavily 
polluted  with  acid  mine  drainage.  These  streams  also  carry  high  con- 
centrations of  sulfate,  metals  and  hardness.  Outflow  from  these 
streams  into  the  main  stem  of  the  Hocking  River  is  insufficiently 
diluted  to  provide  an  acceptable  quality.  The  only  major  tributary 
of  the  Hocking  River  exhibiting  acceptable  quality  is  Clear  Creek 
which  has  a maximum  hardness  during  extremely  low  flow  conditions 
of  150  mg/1  in  contrast  to  the  maximum  hardness  of  700  mg/1  in  the 
Hocking  River  at  Athens.  This  factor  alone  practically  eliminates 
possible  reservoir  sites  on  most  other  tributaries  as  competitive 
alternatives  to  the  Logan  Reservoir  site  for  multiple  purpose 
development. 

The  acid  mine  drainage  problem  has  not  been  resolved  in  the  course 
of  the  studies  reported  herein.  Coal  reserves  are  present  in  three 
quarters  of  the  basin.  (See  Appendix  C).  In  1965,  1,600,000  tons  were 
produced.  Surface  mine  operations  accounted  for  about  80  percent  of 
this  total.  The  total  recoverable  coal  reserve  is  estimated  at  over 
one  billion  tons,  representing  a substantial  potential  for  continued 
and  expanded  coal  production.  The  FWPCA  estimates  that  an  acid  load 
of  200  tons  per  day  is  discharged  into  the  basin's  streams  and  that 
the  load  will  increase  to  990  tons  per  day  by  the  year  2020  unless 
corrective  measures  are  taken.  However,  the  FWPCA  estimates  that 
acid  mine  drainage  loads  can  be  reduced  90  percent  through  regulatory 
, control  measures  for  active  operations  and  a physical  abatement  program 

for  inactive  operations.  If  this  magnitude  of  reduction  is  achieved, 
it  is  expected  that  the  basin's  streams  will  be  able  to  assimilate  the 
residual  loads  without  any  significant  quality  disturbance.  No 
further  consideration  was  given  the  acid  mine  drainage  problem 
for  the  purposes  of  this  report.  Provisions  have  been  made  for 
continuing  studies  under  Section  206  of  the  Appalachian  Regional 
Development  Act. 


It  should  be  noted  that  only  a snail  portion  of  the  Clear  Creek 
watershed  downstream  from  the  glacial  divide  is  underlain  by  coal- 
bearing deposits. 

Recreation  demands  - The  proposed  Logan  Reservoir  site  is  located 
in  the  Hocking  Hills  State  Park  region  and  lies  within  seven  miles  of 
the  center  of  the  existing  park  complex.  The  park  area  has  a radius 
of  over  five  miles  and  includes  Hocking  Hills  State  Forest,  Lake 
Logan  State  Park  and  six  outstanding  geologic  areas  encompassing  over 
10,000  acres  of  land  in  public  ownership.  The  major  deficiency  in 
the  Hocking  Hills  recreation  region  is  the  lack  of  broad  water  areas 
suitable  for  water-based  recreation  activities.  The  1825  surface 
acres  of  Logan  Reservoir  will  help  satisfy  a portion  of  the  area's 
water-based  recreation  needs;  however,  it  alone  will  not  be  sufficient 
to  meet  the  demands  existing  and  created  within  the  zone.  Per  capita 
visits  to  State  Parks  in  the  zone  of  influence  are  about  1.6  times 
greater  than  the  state  wide  per  capita  park  visitation.  Projections 
of  population  and  per  capita  visitation  figures  indicate  that  the 
1960  demand  for  outdoor  recreation  opportunities  within  the  basin's 
zone  of  influence  will  increase  over  450  percent  by  the  year  2000. 

The  primary  zone  of  influence  was  considered  as  the  area  within 
a 50  mile  radius  from  the  reservoir  site  on  Clear  Creek,  and  includes 
the  Columbus  metropolitan  area.  Table  15-3  summarizes  the  present 
and  projected  levels  of  population  and  demand  for  recreation  opportuni- 
ties within  the  primary  zone  of  influence. 

TAdLE  15-3 

RECREATION  DEMAND  IN  PRIMARY  ZONE  OF  INFLUENCE 


Year 

Population 

Visitation  < 

Demand 

[Recreation-days ) 

Unmet 

Demand 

1960 

1,280,000 

3,200,000 

9,600,000 

6,400,000 

1980 

1,800,000 

8,600,000*/ 

22,000,000 

13,400,000 

2000 

2,600,000 

- 

43,900,000 

- 

2020 

3,730,000 

- 

71,200,000 

- 

1/  At  current  rate  of  development 


Developing  a National  Recreation  Area  (NRA)  which  would  incorporate 
the  Logan  Reservoir  project  would  intensify  the  extreme  demand  for 
water-based  recreation  opportunities  in  the  region  and  would  polarize 
this  demand  at  the  Logan  Reservoir  and  at  other  future  impoundments  that 
might  be  included  in  the  NRA. 

The  NRA  may  cause  a change  in  the  nature  of  opportunities  being 
demanded  and  a reorientation  of  access  to  the  reservoir,  but  changes 
in  the  overall  scale  and  scope  of  development  would  not  be  warranted. 
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Tha  demands  for  opportunities  will  far  exceed  the  ability  of  the 
project  to  meet  those  demands  even  if  deterioration  of  the  quality 
of  the  recreation  experience  were  allowed,  whether  or  not  a NRA 
materializes.  Thus,  to  provide  a quality  general  recreation  experience, 
taking  optimum  advantage  of  the  favorable  physical  and  aesthetic 
attributes  of  the  reservoir  area,  the  general  scale  and  scope  of 
recreation  development  would  be  the  same  under  conditions  either  with 
or  without  being  incorporated  into  a National  Recreation  Area. 

Refinements  in  the  type  and  orientation  of  facilities  to  accommo- 
date the  proposed  National  Recreation  Area  were  not  considered  within 
the  scope  of  this  report,  and  should  not  substantially  alter  the  con- 
clusions of  this  study. 

7.  ALTERNATIVES  FOR  MEETING  NEEDS  OF  THE  HOCKING  RIVER  BASIN 

Alternatives  considered  in  previous  studies  - The  essential  com- 
ponents of*  the  basin-wide  plan  of  development  were  defined  in  the 
interim  survey  report.  Basically,  the  ultimate  plan  would  comprise 
the  completed  Tom  Jenkins  Reservoir;  the  completed,  approved  for 
installation,  and  planned  watershed  programs  of  the  USDA;  the  Athens 
local  protection  project  which  is  now  under  construction;  and  the 
potential  Logan  Reservoir  project. 

The  Interim  Survey  Report  on  Hocking  River  Basin  concluded  that 
of  the  potential  reservoir  projects  evaluated,  only  the  Logan  Reservoir 
Project  would  be  economically  justifiable.  Fifteen  potential  reser- 
voir sites  originally  were  considered.  Six  of  these  were  eliminated 
as  a result  of  field  reconnaissances  and  cursory  evaluation  of  benefits. 
Further  study  of  the  remaining  nine  projects  (of  these,  three  small 
projects  were  alternates  for  one  larger  project)  indicated  that  six 
of  them  were  economically  infeasible.  The  Logan  Reservoir  Project  on 
Clear  Creek,  the  Sugar  Grove  Reservoir  Project  on  Rush  Creek,  and  the 
Monday  Reservoir  Project  on  Monday  Creek,  were  further  considered 
with  detailed  estimates  of  annual  costs  and  benefits.  The  detailed 
estimates  disclosed  that  the  Monday  Reservoir  was  not  economically 
justified  even  when  acting  separately.  The  Sugar  Grove  Reservoir, 

Logan  Reservoir,  and  the  Athens  Channel  Improvement  Project  were 
subjected  to  system  analysis.  The  Sugar  Grove  project  proved 
to  be  infeasible  both  when  acting  as  a part  of  the  three-project 
system  and  when  acting  in  combination  with  the  Athens  project. 

The  Logan  and  Athens  projects  would  be  feasible  in  any  combination 
and  were,  therefore,  retained  as  units  of  the  basin  plan. 

Inclusion  of  Logan  Reservoir  would  be  contingent  upon  the 
findings  of  the  survey  scope  studies,  reported  herein.  Additionally, 
the  plan  would  incorporate  any  improvements  for  local  protection  at 
other  damage  centers  along  Hocking  River,  found  to  be  justifiable 
for  construction  under  special  continuing  authorities  provided  the 
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Chief  of  Engineers.  To  supplement  the  flood  protection  program, 
flood  plain  information  reports  will  be  prepared  for  certain  stream 
reaches . 

Studies  under  special  continuing  authority  - Concurrently  with 
the  survey  scope  studies  for  Logan  Reservoir,  four  local  protection 
projects  were  investigated  under  continuing  authority  for  small  flood 
control  projects.  Three  of  these  projects  were  determined  to  exhibit 
potential  for  development.  They  would  provide  additional  protection 
for  Logan,  Nelsonville  and  Rockbridge.  No  feasible  project  could  be 
developed  for  Chauncey.  Each  of  these  communities  is  downstream  of 
Logan  Reservoir  and  would  be  provided  some  protection  by  that  project. 
The  mutual  physical  and  economic  effects  of  the  reservoir  project 
and  the  local  protection  projects  upon  one  another  were  accounted 
for  in  the  economic  analysis  and  design  of  the  projects. 

A channel  improvement  project  has  been  proposed  for  Logan  which 
will  increase  the  effectiveness  of  barriers  (a  dike  and  an  extensive 
fill)  constructed  by  the  Department  of  Highways,  State  of  Ohio,  and 
will  prevent  44  percent  of  the  average  annual  damages,  and  when 
functioning  with  the  proposed  Logan  Reservoir,  will  prevent  78  percent 
of  the  damages.  A channel  improvement  project  has  also  been  proposed 
for  Nelsonville  which  will  increase  the  effectiveness  of  the  existing 
levee  and  railroad  fill  there,  and  will  prevent  51  percent  of  the 
total  average  annual  damages  and  when  functioning  with  the  proposed 
Logan  Reservoir,  will  prevent  72  percent  of  the  damages.  A snagging 
and  clearing  project  has  been  approved  for  Rockbridge.  This  project 
will  prevent  only  18  percent  of  the  average  annual  damages, but  when 
functioning  with  the  proposed  Logan  Reservoir,  will  prevent  58  percent 
of  the  damages. 

Non-structural  alternatives  - flood  plain  management.  The  general 
condition  along  the  Hocking  River,  where  flood  plain  growth  can  be 
expected,  is  a lack  of  land  adjacent  to  the  flood  plains  that  could  be 
developed  as  alternative  sites.  This  condition,  and  the  fact  that 
extensive  development  already  exists  on  the  flood  plain,  including 
major  transportation  facilities,  supports  supplemental  rather  than 
alternative  programs  for  flood  plain  management;  wherein  prospective 
regulations  to  insure  minimization  of  damages  to  vulnerable  structures 
would  be  based  on  anticipated  frequency  of  flooding  with  consideration 
being  given  to  structural  means  of  flood  control.  Lands  lying  between 
the  natural  and  modified  levels  of  anticipated  flooding  would  be 
available  for  development,  thereby  responding  to  the  premium  values 
placed  on  flat  lands  within  the  natural  flood  plain. 

Proposed  flood  plain  management  essentially  would  comprise  locally 
adopted  regulations  based  on  flood  hazard  information  data  provided  by 
the  Corps  of  Engineers.  To  initiate  this  effort,  a flood  plain  informa- 
tion report  is  being  prepared  for  Athens,  and  similar  reports  will  be 
prepared  for  Logan  and  Nelsonville  when  plans  for  local  structural 
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measures  have  been  completed.  These  reports,  together  with  technical 
assistance  to  local  officials  and  planners,  are  intended  to  create  an 
awareness  of  potential  flood  hazards  and  to  promote  wise  use  of  the 
flood  plains. 

Residual  damages  to  existing  improvements  after  all  economical 
structural  measures  have  been  employed,  will  be  difficult  to  elimi- 
nate. In  certain  instances,  selective  flood-proofing  of  individual 
structures  could  provide  further  alleviation  of  residual  damages. 

But,  in  general,  residential  and  light  commercial  structures  do  not 
lend  themselves  to  floodproofing.  The  remaining  alternatives  would 
include  gradual  conversion  of  land  to  purposes  that  would  minimize 
flood  damage,  and/or  bearing  the  loss.  If  structural  or  non-structural 
solutions  are  neither  feasible  nor  practical,  bearing  the  loss  becomes 
the  only  remaining  alternative.  Some  aid  in  bearing  the  loss  is 
available,  such  as  disaster  relief,  income  tax  reductions,  and  low 
interest  loans.  In  some  areas,  flood  insurance  may  become  available 
for  existing  development.  However,  subsequent  to  formal  designation 
of  the  area  as  a flood  hazard  area  in  connection  with  a flood  insurance 
program,  it  would  not  be  eligible  for  Federal  relief  or  other  aid, 
in  accordance  with  existing  law. 

8.  FORMULATION  OF  THE  PLAN  FOR  LOGAN  DAM  AND  RESERVOIR 

Site  alternatives  - The  Clear  Creek  Basin  constitutes  only  ten 
percent  of  the  drainage  area  upstream  of  Athens  on  the  Hocking  River. 
Effective  control  of  runoff  from  a substantial  portion  of  Clear  Creek 
Basin  to  meet  the  assessed  needs  for  water  supply,  water  quality  control, 
and  flood  control  would  require  a reservoir  located  entirely  downstream 
of  the  town  of  Amanda  on  the  main  stem.  The  topography  of  the  basin 
breaks  sharply  between  the  mouth  of  Clear  Creek  and  Amanda,  about  five 
to  six  miles  above  the  mouth,  because  of  the  effects  of  glaciation. 

The  western  portion  of  the  basin  is  flat-to-rolling,  glaciated  till 
plain.  The  topography  downstream  of  the  glacier's  terminus  is  character- 
ized by  sharp  relief  and  narrow  stream  valleys.  With  relatively  few 
improvements  in  the  valley  downstream  of  Amanda,  a reservoir  could  be 
quickly  conceived  which  would  have  its  dam  located  in  the  narrow  valley 
downstream  of  the  transition  from  glaciated  to  unglaciated  topography 
and  with  the  reservoir  extending  upstream  into  the  broad  flat  glaciated 
plains.  Such  a scheme  would  provide  a maximum  of  reservoir  storage 
and  pool  area  for  recreation  usage  relative  to  dam  height  and  width. 

To  take  advantage  of  this  attribute,  the  dam  would  have  to  be  located 
between  the  mouth  of  the  creek  and  a point  approximately  six  miles 
above  its  mouth. 

Map  studies  and  field  reconnaissances  v/ere  made  for  the  six-mile 
reach  to  locate  suitable  dam  sites.  From  the  mouth  to  about  mile  2.0, 
the  valley  floor  averages  over  500  feet  in  width.  From  mile  2.0  to 
mile  4.0,  the  valley  becomes  gorge-like,  averaging  about  300  feet  in 
bottom  width,  with  steep  walls.  From  mile  4.0  to  mile  6.0,  the  valley 
again  widens  to  about  500  feet  in  bottom  width  and  its  slopes  are  much 
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flatter  than  those  of  the  lower  and  middle  reaches.  Valley  widths  at 
top  of  dam  elevations  would  be  300  to  500  feet  greater  in  the  upstream 
or  downstream  reaches  than  in  the  middle  reach.  These  dimensional 
characteristics  of  the  valley  indicated  that  the  most  economical  structure 
could  be  built  in  the  reach  between  mile  2.0  and  mile  4.0. 

Field  reconnaissance  of  the  valley  supported  this  conclusion  and 
determined  that  the  most  adaptable  site  for  an  earthen  structure  would 
be  at  mi le  3.1. 

Since  this  site  appeared  to  be  the  most  suitable  structurally 
and  to  provide  the  most  economical  reservoir  project,  it  was  selected 
as  the  principal  site  for  formulation  studies  to  determine  the 
optimally  scoped  and  scaled  project.  The  monetarily  optimum  plan  of 
development  for  this  site,  then,  would  serve  as  a basis  for  measuring 
the  cost  of  deviating  from  such  an  optimum  plan  to  provide  any 
alternative  plans  which  might  be  considered. 

Scaling  and  scoping  of  hypothetically  selected  site  - Selection 
of  the  site  at  mile  3.1  for  formulation  analysis  did  not  constitute 
its  selection  as  the  site  to  be  adopted,  but  allowed  it  to  serve  as 
the  basic  project  against  which  to  measure  all  alternatives  incre- 
mentally. 

The  optimally  scaled  and  scoped  project  for  the  site  at  mile  3.1 
on  Clear  Creek,  was  formulated  with  a view  to  providing,  to  the  ex- 
tent commensurate  with  maximizing  net  monetary  returns:  (a)  sufficient 

water  quality  control  storage  to  supply  the  anticipated  need  for  low 
flow  augmentation;  (b)  sufficient  storage  to  supply  water  to  the  city 
of  Lancaster  for  municipal  and  industrial  uses;  (c)  sufficient  flood 
control  storage  to  control  all  floods  at  the  dam  site  that  can  reason- 
ably be  expected  to  occur  and  thus  effecting  the  maximum  possible 
reductions  of  flood  flows  along  the  Hocking  River  as  well  as  along  the 
Ohio  River;  (d)  maximum  development  of  the  potential  for  meeting  at 
least  a portion  of  the  demands  for  outdoor  recreation;  and  (e)  maximum 
employment  opportunities  as  measured  by  the  monetary  return  to  the 
national  economic  account. 

Cost  and  benefit  estimates  were  computed  for  alternate  levels  of 
development  and  for  alternative  combinations  of  traditional  purposes. 

These  planning  estimates  were  utilized  in  developing  net  benefits 
versus  storage  relationships.  Table  15-4  summarizes  the  benefits  and 
costs  for  all  the  projects  comprising  alternative  combinations  of 
purposes;  each  purpose  being  scaled  to  its  maximum.  As  indicated  in 
Table  15-4,  the  multiple-purpose  project  providing  for  all  assessed 
needs  would  provide  maximum  net  benefits  and,  therefore,  represents 
the  optimum  scope.  To  establish  the  optimum  scale,  benefit -cost 
versus  storage  relationships  were  developed,  based  on  detailed  cost 
and  benefit  estimates  for  four  levels  of  development  with  all  pur- 
poses included,  but  with  the  recreation,  water  supply,  and  water 
quality  control  functions  varying  in  magnitude  as  appropriate  with 
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TABLE  15-4 

ECONOMIC  EVALUATION  OF  ALTERNATIVE  PROJECTS 
HAVING  VARIOUS  COMBINATIONS  OF  PURPOSES 

USER  BENEFIT  COMPARISONS 
(Based  on  prices  prevailing  in  July  1968) 

Av.  annual  Av.  annual 

benefits^  economic  costs 


Multiple  purpose  project^/  $2,719,000  $2,207,000 


Net 

Benefits 

$512,000 


Tri-purpose  alternatives: 

FC,  R.,  WS  2,645,000  2,201,000  444, 0C 

FC,  R.,  WQC  2,544,000  2,194,000  350, 0C 

FC,  WS,  WQC  639,000  913,000  -274, 0C 

WS,  WQC,  R.  2,318,000  2,124,000  194, 0C 

Dual  purpose  alternatives: 

FC,  R.  2,481,000  2,187,000  294, 0C 

R.,  WS  2,245,000  2,116,000  129, 0C 

R.,  WQC  2,154,000  2,109,000  45, 0C 

WS,  WQC  239,000  847,000  -608, 0C 

All  others  - - Negativ 

Single  purpose  alternatives: 

R.  2,080,000  2,102,000  -22,00 

FC  401,000  697,000  -296,00 

All  others  - - Negativ 

1/  Includes  user  benefits  only 

2/  Includes  flood  control,  water  supply,  water  quality  control  and 
recreation  (without  nature  presure)  as  purposes,  with  storages  just 
sufficient  to  provide  for  assessed  needs  for  FC,  WS  & WQC  but  with  no 
storage  specifically  for  recreation, 

3/  Economic  costs  clearly  would  exceed  benefits.  Estimates  were  not 
prepared . 
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corresponding  increases  or  decreases  in  total  storage.  Flood  control 
capacity,  and  thus  flood  control  benefits,  was  held  constant,  thereby 
allowing  water  supply-water  quality  control-recreation  (WS-WQC-R) 
pool  storage  to  be  the  independent  variable.  The  resulting  curve, 
shown  on  exhibit  15-2,  demonstrates  that  optimum  return  would  be 
gained  with  total  storage  ranging  from  about  74,000  to  81,000  acre- 
feet.  A total  storage  of  78,000  acre-feet  with  a corresponding 
WS-WQC-R  pool  storage  of  42,100  acre-feet  would  be  just  sufficient 
to  provide  for  all  assessed  water  supply  and  water  quality  control 
needs.  Any  additional  storage  made  available  for  water  supply  and/or 
water  quality  control  would  gain  no  increase  in  benefits  for  these 
purposes  since  the  added  storage  would  be  in  excess  of  the  demands. 

The  benefits  claimed  for  these  purposes  were  based  on  the  estimated 
costs  for  providing  the  most  economical  alternative  as  derived  by 
FWPCA.  Thus,  a project  having  a total  storage  of  78,000  acre-feet 
was  selected  as  the  monetarily  optimum  project.  No  surplus  storage 
would  be  justifiable  since  additional  WS-WQC-R  pool  storage  of  any 
significance  would  gain  only  a small,  if  any,  increase  in  recreation 
benefits  while  incurring  proportionally  greater  costs.  The  majority 
of  the  additional  land  acreage  attributable  to  increasing  the  maximum 
pool  level  would  be  in  the  flat,  glaciated  portion  of  the  reservoir 
area  at  the  upstream  end.  This  land  becomes  increasingly  valuable 
as  the  reservoir  is  extended  further  upstream.  Relocation  costs  would 
increase  inordinately  with  increases  in  maximum  pool  levels  of  more 
than  five  feet. 

The  inclusion  of  8.0  inches  of  flood  control  storage  was  found  to 
be  incrementally  justifiable.  Consideration  was  given  to  reducing 
flood  control  storage  and  increasing  the  WS-WQC-R  pool  level  to  gain 
additional  recreation  benefits.  However,  recreation  benefits  would 
not  necessarily  increase  materially  and  no  increase  in  water  supply 
or  water  quality  control  benefits  would  be  derived.  The  flood  control 
function  of  the  reservoir  would  be  less  effective.  Although  the 
effects  of  this  lesser  amount  of  storage  on  Hocking  River  and  Ohio 
River  flood  flows  was  not  analyzed  in  detail,  it  was  considered  that 
, a lesser  amount  would  be  undesirable  hydrologica lly . Investigations 

of  flood  control  storage  requirements  considered  not  only  recorded  and 
historical  floods  on  Clear  Creek  and  Hocking  River,  but  also  intense 
storms  and  floods  in  adjoining  basins.  Such  a storm  occurred  in 
March  1913,  centering  over  Be llefontaine , Ohio.  If  a similar  storm 
should  occur  over  the  Clear  Creek  Basin,  it  would  require  at  least  8.0 
' ^ inches  of  reservoir  storage  to  control  the  resulting  flood. 

It  should  be  noted  that  the  pool  elevations  represented  on  exhibit 
'•  15-2  and  used  to  establish  the  monetarily  optimum  level  of  development, 

cover  a vertical  range  of  only  12.3  feet.  This  range  is  less  than  the 
contour  interval  on  the  best  available  mapping.  Detailed  topographic 
mapping  which  would  be  developed  in  advance  engineering  and  design 
studies  could  dictate  changes  or  refinements  in  pool  levels  and  storage 
values  which  now  cannot  be  anticipated.  It  is  concluded,  therefore,  that 
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the  monetarily  optimum  project  scope  and  scale  is  adequately  defined 
by  the  foregoing  rationale. 

Environmental  and  Geologic  considerations  - Clear  Creek  Valley, 
and  the  Neotoma  Valley  tributary  in  particular,  has  the  distinction 
of  being  one  of  the  most  extensively  investigated  areas  in  the 
country  by  persons  whose  competence  represents  a wide  range  of 
scientific  skills,  all  encompassed  in  the  broad  area  of  ecology. 

Neotoma  Valley,  constituting  an  outdoor  laboratory,  has  for  about  40 
years  become  widely  known  among  such  scientists  by  the  many  technical 
studies  carried  to  conclusion  there  and  published  in  learned  journals 
throughout  the  scientific  world.  This  accumulation  of  scientific 
knowledge,  whereby  the  conclusions  of  each  investigation  may  set  the 
guidelines  for  continuing  subsequent  studies,  makes  for  a condition  of 
research  that  has  values  far  beyond  the  immediate  economic  or  social 
significance  that  may  appear  associated  with  each  separate  finding. 

The  problem  of  seeking  alternatives  in  such  a case  is  not  a reliable 
rationale  for  evaluation,  since  each  year  that  the  studies  are  per- 
mitted to  be  conducted,  substantially  adds  to  the  enhancement  of  the 
valley  as  a unique  irreplaceable  scientific  resource. 

Institutions  for  which  Neotoma  Valley  has  long  been  of  particular 
interest  include  the  Ohio  State  University,  Ohio  University,  the 
University  of  Cincinnati,  the  University  of  Akron,  Western  Reserve 
University,  Oberlin  College,  Ohio  Wesleyan  University,  Wittenburg 
College,  Wooster  College,  Miami  University  and  some  out-of-state 
co  1 leges . 

Other  agencies  and  institutions  that  have  participated  in  one  way 
or  another  in  these  studies  include  the  Ohio  State  Museum,  U.  S.  Soil 
Conservation  Service  and  Forest  Service,  Muskingum  Watershed  Conservancy 
District,  Environmental  Science  Services  Administration,  the  Ohio  Biolog 
ical  Survey,  the  American  Association  for  tb-  Advancement  of  Science 
and  the  Ohio  Academy  of  Science. 

The  Neotoma  Valley  has  furnished  outdoor  laboratory  conditions  for 
studies  associating  soils  physics  and  chemistry,  plant  physiology,  plant 
pathology,  effects  of  humidity,  temperatures,  air  currents  on  animal 
and  plant  ecology  as  well  as  providing  bases  for  solutions  to  earlier 
taxonomic  problems. 

The  construction  of  Logan  dam  and  reservoir  at  mile  3.1  will  have 
two  distinct  effects  with  regard  to  continuation  of  Clear  Creek  Valley 
as  an  area  of  unique  scientific  value.  One  would  be  the  inundation 
of  what  constitutes  one  of  the  more  scenic  sections  including  a portion 
of  an  area  known  as  "Rhododendron  Hollow."  The  other  effect  will  be 
to  accelerate  substantially  the  rate  of  commercial  and  residential 
development  already  under  way  and  which,  soon  after  completion  of  the 
project,  would  be  expected  to  alter  drastically  and  destroy  generally 
the  present  desirable  aspects  of  the  environment  downstream  of  the  dam. 
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Although  many  of  the  present  landowners  indicate  their  intentions  to 
preserve  their  lands  in  a natural  state,  the  influx  of  recreationists 
to  the  reservoir  recreation  development  would  have  an  adverse  impact 
which  would  be  difficult  to  control.  Also,  the  lands  under  private 
ownership  would  not  be  accessible  to  that  portion  of  the  general  public 
which  is  desirous  of  enjoying  the  very  attributes  which  the  landowners 
would  be  attempting  to  preserve.  Heirs  and/or  future  owners  of  the 
lands  would  be  subject  to  great  economic  enticement  to  allow  residential, 
commercial  and  private  recreation  development.  These  are  recognized 
as  consequential  effects  of  project  construction. 

Consequently,  the  program  presented  herein  seeks  to  prevent  and/or 
mitigate  the  damages  to  unique  scenic  and  scientific  values  that  would 
be  caused  by  inundation  of  the  valley  above  the  mile  3.1  site,  and 
by  the  impact  of  the  project  on  the  area  downstream  of  the  mile  3.1 
site,  by  placing  in  public  ownership  the  area  below  the  lower  dam 
site,  including  Neotoma  Valley,  to  protect  it  against  the  effects  of 
urbanization  and  recreation  crowds  expected  ao  a consequence  of  the 
construction  of  the  project.  The  magnitude  of  acquisition  required  to 
insure  preservation  of  this  area  and  to  make  it  available  for  controlled 
public  usage,  was  determined  jointly  with  the  Ohio  Department  of 
Natural  Resources.  An  area  of  about  3,800  acres  would  be  required. 
Associated  with  the  plan  would  be  features  of  enhancement  necessary  to 
insure  the  integrity  of  the  purpose  the  plan  will  serve,  including 
controlled  public  usage,  education  and  preservation.  These  features 
reflect  the  desires  of  the  Ohio  Department  of  Natural  Resources  to  ex- 
pand further,  nature  interpretation  and  study,  as  an  integral  part  of 
its  Parks  and  Recreation  program.  Thus  the  scientific  investigations 
of  Neotoma  Valley  would  be  permitted  to  continue  and  the  remainder  of 
the  3,800  acres  would  be  opened  for  nature  interpretation  and  enjoyment 
while  being  preserved  essentially  in  its  natural  state.  The  facilities 
and  features  of  development  are  set  forth  in  the  description  of  the 
plan  of  development  in  Section  III. 

The  cost  of  acquiring  the  nature  area  would  be  a project  induced 
cost  to  insure  preservation,  chargeable  to  the  multiple  purposes  of  the 
project.  The  costs  of  facilities  evolve  as  a mutually  dependent  combi- 
nation of  mitigation  and  enhancement.  As  such,  the  plan  for  preserva- 
tion cannot  be  judged  as  an  economically  independent  increment  to  be 
viewed  as  an  alternative  subject  to  economic  justification.  It  becomes 
an  integral  part  of  the  monetarily  optimum  project  previously  formu- 
lated. Consequently,  even  specific  items  of  enhancement  cannot  be 
subjected  to  an  incremental  justification  decision  for  retention  or 
deletion.  In  this  instance,  therefore,  enhancement  must  be  viewed  as 
having  a value  equal  to  or  greater  than  its  cost  and  must  be  designed 
to  adequately  serve  its  intended  purpose. 

Alternative  considerations  - With  the  integration  of  the  preserva- 
tion program  into  the  monetarily  optimum  project,  substantiation  of 
the  economic  and  social  propriety  of  the  composite  project  requires 
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consideration  of  possible  alternatives.  These  alternatives  include 
either  the  status  quo  or  an  alternative  reservoir  site  further  up- 
stream on  Clear  Creek  to  avoid  the  losses  which  would  be  incurred 
at  the  downstream  site.  Although  precluding  project  development  would 
avoid  losses  resulting  from  inundation,  it  would  not  insure  preserva- 
tion. Lands  would  remain  in  private  ownership,  largely  posted 
against  trespassing  as  at  present,  or  to  be  developed  residentially 
and/or  commercially  for  the  benefit  of  a limited  number  of  people. 
Moreover,  these  beneficiaries  would  generally  exclude  those 
who  are  the  most  interested  in  preserving  the  aesthetic  and  ecologic 
attributes  of  the  area. 

Of  the  alternative  dam  sites  given  preliminary  consideration  in 
selecting  the  monetarily  optimum  site,  only  two  sites,  at  mile  4.2 
and  mile  5.6,  could  be  considered  rational  alternatives.  Without 
regard  to  engineering  feasibility,  a dam  at  mile  4.2  could  provide 
a reservoir  which  would  preserve  nearly  all  of  the  contracted  gorge 
area  and  Rhododendron  Hollow  and  which  would  provide  project  operational 
efficiency  for  all  purposes  served  similar  to  the  downstream  site. 
However,  a dam  and  appurtenant  works  would  be  difficult  to  adapt  to 
this  site.  Because  of  the  scope  and  depth  of  engineering  studies  which 
would  be  necessary  to  achieve  a workable  design,  cost  estimates  were 
not  prepared  for  the  site  at  mile  4.2.  Because  of  the  design  disad- 
vantages of  this  site,  the  construction  costs  could  be  expected  to  be 
substantially  greater  than  the  costs  for  the  downstream  site. 

The  alternative  site  at  mile  5.6  is  more  suited,  structurally,  to 
a dam  and  appurtenant  works,  assuming  reasonable  foundation  conditions, 
than  the  other  alternative  site  at  mile  4.2.  It  would  be  located  at  the 
glacial  divide  where  bedrock  appears  to  be  closest  to  streambed.  With 
a dam  at  this  site,  there  would  be  no  ecological  losses  due  to  inundation 
of  the  valley.  However,  the  influx  of  visitors,  and  the  press  for 
private  commercial  and  residential  development  would  have  an  adverse 
impact  on  the  downstream  area.  Since  the  principal  area  of  ecological 
and  aesthetic  value  lies  between  the  mouth  of  Clear  Creek  to  just  above 
Rhododendron  Hollow  at  mile  4.1,  this  site  at  mile  5.6  would  be  one 
mile  removed  from  the  area  to  be  protected.  The  advantage  of  preserving 
the  natural  environment  afforded  by  the  upstream  site  could  not  be 
achieved  unless  all  the  area  to  be  protected  downs tream  were  brought 
under  public  ownership.  For  continuous  public  ownership  from  the  up- 
stream site  to  the  downstream  limit  of  the  nature  area,  some  6,500  acres 
would  require  acquisition,  or  2,700  acres  more  than  for  the  site  at 
mile  3.1.  A comparison  of  land  allocation  and  visitation  of  the  down- 
stream and  upstream  dam  sites  indicates  that  the  lower  site  at  mile  3.1 
will  have  a definite  advantage  over  the  upstream  site  for  recreational 
development.  Due  to  the  presence  of  two  sizeable  tributaries,  the  down- 
stream pool  has  considerably  more  usable  recreation  land,  even  though 
the  surface  areas  are  comparable.  Table  15-5  compares  potential  land 
and  water  usage  and  visitation  for  the  two  sites. 
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TABLE  15-5 

COMPARISON  OF  RECREATION  LAND  AND  WATER  AND  VISITATION 
BETWEEN  ALTERNATIVE  PROJECTS 


Downstream 

Intermediate 

Upstream 

Pool 

Mile  3.1 

Mile  4.2 

Mile  5.6 

Elevation 

854.0 

859.5 

859.5 

Surface  Area  (Acres) 

1,825 

2,097 

1,825 

Unrestricted  Boating 

868 

913 

918 

Restricted  Boating 

925 

1,145 

868 

Swimming 

32 

39 

39 

Proiect  Lands  /Acres) 

Recreation  Lands  — ^ 

Water  Oriented  — 

2,954 

2,634 

1,860 

Upland  3/ 

1,375 

1,715 

986 

Scenic  Buffering  ^/ 

4,906 

3,821 

4,904 

Wildlife  Lands 

2,615 

4,000 

4,000 

Nature  Area 

3,800 

4,700 

6,550 

Total  Lands  5/ 

-15,650 

*16,870 

*18,300 

% 

Estimated  Recreation  Potential 

/User  Days) 

Zone  of  Water  Enhancement 

2,650,000 

2,365,000  1 

,670,000 

Upland  Potential 

1,235,000 

1,540,000 

885,000 

- Nature  Area 

120,000 

160,000 

222,000 

Fish  and  Wildlife 

44 , 000 

44 , 000 

44 , 000 

Allocation  of  Project  Lands,  Percent  by  Use 


Conservation  and  Preservation 

41% 

51% 

57% 

General  Recreation 

28% 

26% 

16% 

Scenic  Buffering 

31% 

23% 

27% 

1 / Lands  of  15%  slope  or  less. 

2_/  Recreation  lands  within  1/4  mile  of  reservoir. 

3/  Project  recreation  lands  more  than  1/4  mile  from  reservoir. 

4/  Lands  greater  than  157,  slope,  not  utilized  for  general  recreation. 
5/  Includes  joint  use  lands. 
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The  majority  of  the  additional  acquisition  would  be  solely  for 
the  purpose  of  integrating  the  reservoir  project  with  the  principal 
area  to  be  preserved.  Otherwise,  the  nature  area  would  be  completely 
detached  from  the  reservoir  project.  Because  of  the  greatly  increased 
costs  for  acquisition  and  because  of  the  distance  of  the  upstream 
site  from  the  principal  area  to  be  protected,  the  expenditure  of 
Federal  funds  for  project  related  preservation  would  not  appear  to  be 
justifiable.  Should  the  upstream  site  be  selected,  non-Federal 
interests  would  have  to  bear  all  costs  for  the  nature  area,  including 
the  costs  for  all  land  acquisition  and  all  enhancement  facilities. 

These  factors  involving  non-Federal  costs  for  the  upstream  project 
bear  upon  the  total  economics  of  the  project  because  the  State  had 
indicated  that  it  cannot  and  will  not  incur  this  heavy,  additional 
expense.  Therefore,  there  would  be  no  financial  source  for  providing 
preservation  with  the  upstream  site.  Assuming,  however,  that  the 
necessary  acquisition  and  enhancement  could  be  achieved  through  some 
means,  there  are  several  additional  consequential  factors  to  be 
considered . 

The  cost  of  the  water  project,  exclusive  of  the  preservation  lands 
and  facilities  would  be  substantially  greater  than  the  corresponding 
cost  for  the  downstream  site.  The  costs  estimated  for  the  upstream 
site  are  based  on  conservative  assumptions  which  would  reflect  the 
least  probable  cost.  Such  assumptions  included  the  assumption  of  ideal 
foundation  conditions.  Any  conditions  other  than  ideal  could  only 
increase  costs.  The  net  benefits  for  the  upstream  site  (excluding 
any  monetary  value  for  not  inundating  a portion  of  the  gorge)  could 
not  be  greater  than  the  benefits  for  the  downstream  project.  Through 
this  approach,  the  benefit-to-cost  ratios  and  net-benefit  analyses 
were  reduced  to  a quantitatively  sound,  economic  basis. 

The  quantitative  economic  disadvantages  of  the  upstream  site 
combined  with  other  adverse  consequential  factors  were  then  weighed 
against  the  social,  aesthetic,  and  scientific  value  to  be  placed  on 
averting  inundation  of  that  portion  of  the  valley  between  the  upstream 
and  downstream  sites  and  below  the  flood  control  pool  elevation.  There 
is  considered  to  be  no  rational  means  of  placing  a realistic  monetary 
value  on  the  protection  of  this  area. 

Thus,  comparisons  were  based  on  a composite  of  tangible  and 
intangible  values.  These  comparisons  are  discussed  in  the 
following  paragraphs. 

The  cost  of  a project  at  mile  5.6  would  be  about  $1.8  million 
more  than  that  for  a project  at  mile  3.1  and  would  include  an  increase 
of  about  $1.4  million  for  the  dam  and  appurtenant  works  and  $500,000 
for  non -preservation  real  estate,  combined  with  a net  decrease  in 
several  other  items  of  about  $100,000.  These  comparisons  are  for  func- 
tionally equivalent  projects  with  the  exception  that  the  upstream  site 
controls  ten  percent  less  drainage  area,  which  would  tend  to  increase 
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drawdown  of  the  recreation  pool  during  the  recreation  season  and  would 
decrease  the  effectiveness  of  the  reservoir  in  reducing  flood  heights 
along  the  Hocking  and  Ohio  Rivers.  The  increase  in  real  estate  costs 
is  attributable  principally  to  the  greater  unit  value  of  the  flat, 
developable  lands  added  in  the  upper  end  of  the  project,  near  Amanda. 

If  not  usurped  for  reservoir  purposes,  these  added  lands  would  be 
highly  suited  to  accommodating  residential  development  as  the  Columbus 
metropolitan  area  expands  through  Fairfield  County  over  the  next 
several  decades. 

When  the  added  costs  fbr  preservation  lands  for  the  upstream  site 
of  about  $1.1  million  are  added  to  the  increased  costs  for  the  dam 
construction  and  non-preservation  real  estate,  the  total  difference  in 
first  costs  between  the  two  projects  would  be  about  $2.9  million 
excluding  any  costs  for  additional  items  of  enhancement  facilities  for 
the  upstream  project.  The  difference  in  annual  charges  including  interest 
and  amortization  on  construction  costs,  annual  operation,  maintenance 
and  major  replacements,  and  annual  economic  costs  for  loss  of  real 
estate  productivity,  would  average  at  least  $120,000.  At  an  interest 
rate  of  3.25  percent  per  annum,  this  total  annual  charge  represents  a 
present  worth  of  about  $3.6  million. 

Summarizing  the  consequential  factors  involving  the  alternative 
dam  site  at  mile  5.6,  the  project  would  be  about  one  mile  removed  from 
the  gorge;  would  require  2,700  acres  additional  acquisition  for  preser- 
vation alone;  would  cost  at  least  $120,000  annually  more  than  the 
downstream  site;  would  provide  a substantially  reduced  justification 
for  Federal  expenditure  for  preservation;  would  result  in  reduced  proj- 
ect efficiency  for  water  supply,  water  quality  control  and  flood  control 
because  of  the  reduced  drainage  area;  would  reduce  the  quality  of 
general  recreation  usage  because  of  the  elimination  of  the  larger 
tributary  areas  of  the  reservoir;  and  would  result  in  a decreased 
economic  expansion  effect  within  Appalachia. 

The  State  of  Ohio  has  formally  requested  that  the  downstream 
site  be  evaluated  and  reported  upon.  In  view  of  this  request  and 
the  alternative  considerations,  the  downstream  site  at  mile  3.1  was 
selected  for  detailed  analysis. 

9.  THE  SELECTED  PLAN  FOR  LOGAN  DAM  AND  RESERVOIR 

General  design  features  - In  the  selected  scheme,  Logan  Dam  and 
Reservoir  would  be  located  3.1  miles  above  the  mouth  of  Clear  Creek 
and  would  control  a drainage  area  of  84.1  square  miles.  A reservoir 
map  for  the  project  is  shown  on  exhibit  15-3.  The  reservoir  would  have 
a total  storage  capacity  of  78,000  acre-feet.  Of  this  total,  35,900 
acre-feet  would  be  for  flood  control,  7,200  acre-feet  would  be  for  water 
quality  control,  29,900  acre-feet  would  be  for  water  supply,  and 
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5,000  acre-feet  would  constitute  the  sediment  pool.  The  normal  pool, 
which  includes  the  sediment  pool,  water  supply  and  water  quality 
storage,  and  having  a maximum  surface  area  of  1,825  acres,  would  be 
utilized  for  recreation. 

Real  estate  to  be  acquired  for  the  project  would  amount  to  15,650 
acres  including  3,800  acres  for  the  Clear  Creek  Nature  Area. 

Relocations  and  changes  in  utilities  would  involve  five  miles  of  county 
and  township  roads,  20  miles  of  power,  telephone  and  pipe  lines,  and 
two  cemeteries. 

Data  on  the  reservoir  pools  are  shown  in  Table  15-6. 

TABLE  15-6 
RESERVOIR  POOL  DATA 


Capacity 


Surface 

Acre- 

-feet 

Inches 

Pool  area, 

Pool 

elevation 

Net 

Ac cum. 

Net 

Accum. 

Acres 

Minimum 

813 

5,000 

5,000 

1.1 

1.1 

312 

Normal  U 

854 

37,100 

42 , 100 

8.3 

9.4 

1,825 

Water  supply 

29,900 

6.7 

Water  quality  control 

7,200 

1.6 

Flood  Control 

868.3 

35,900 

78,000 

8.0 

17.4 

3,100 

Total 

868.3 

78, 

,000 

17.4 

3,100 

1 J Surface  of  normal  pool  would  be  used  as  the  recreation  lake. 


F lood  contro 1 . The  flood  control  feature  of  the  project  will  be 
operated  to  reduce  flood  stages  on  the  Hocking  River  and  Ohio  River. 

For  example,  the  reduction  effected  at  Athens  for  a flood  equal  in 
magnitude  to  the  1964  flood  (34-year  frequency),  would  be  0.8  foot  in 
addition  to  the  3.3  foot  reduction  attributed  to  the  Local  Protection 
Project.  For  a flood  with  a frequency  of  occurrence  of  once  in  a 
hundred  years,  the  reservoir  would  reduce  the  stage  0.8  foot  in  addition 
to  the  2.7  feet  reduction  effected  by  the  Local  Protection  Project. 

Water  quality  control.  The  water  quality  control  storage  will  be 
utilized  to  maintain  a minimum  flow  of  15  c.f.s.  in  Clear  Creek.  After 
year  2020,  additional  flow  augmentation  will  be  provided  during  the 
months  of  August  and  September  to  maintain  minimum  flows  in  Clear  Creek 
of  28  c.f.s.  and  29  c.f.s.,  respectively.  Fishery  requirements  down- 
stream of  the  dam,  and  a significant  portion  of  the  water  quality  needs 
in  the  Hocking  River,  with  the  exception  of  the  mine  drainage  problem, 
will  be  satisfied  through  year  2070.  Future  water  quality  needs  in  the 
mainstem  Hocking  River  should  be  further  defined  at  such  time  as  ad- 
vance engineering  and  design  studies  are  undertaken. 
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Water  supply.  The  water  supply  storage  will  insure  a supply  of 
24  million  gallons  per  day.  Water  for  municipal  and  industrial  supply 
would  be  pumped  directly  from  the  reservoir  over  the  Clear  Creek  - 
Upper  Hocking  River  divide,  and  then  would  flow  by  gravity  to  the 
treatment  plant  at  Lancaster,  for  a distance  of  about  7.5  miles. 

Development  and  enhancement  of  recreation  potential.  The 
selected  project  would  be  located  within  a scenic  area  of  southeastern 
Ohio.  Exhibit  15-4  shows  its  location  with  respect  to  the  Hocking 
Hills  region.  Clear  Creek  and  its  gorge  are  known  throughout  the 
State  for  their  unique  aesthetic  and  botanical  attributes.  The  dam 
would  be  built  in  the  gorge  about  three  miles  above  its  lower  end. 

The  reservoir  would  not  entirely  inundate  the  remaining  reach  of  the 
gorge . 

Between  dam  site  3.1  and  a point  800  feet  upstream  from  the  mouth  of 
Rhododendron  Hollow,  or  out  of  the  confines  of  the  gorge,  approximately 
one  hundred  acres  of  vegetation  lie  within  the  proposed  flood  pool. 

In  comparison,  the  area  downstream  of  the  dam  site  and  below  a com-  • 
parable  elevation  extending  to  the  mouth  of  Clear  Creek  includes  772 
acres  of  land,  much  of  it  similar  to  Rhododendron  Hollow.  On  this 
basis,  and  recognizing  that  features  of  ecological  and  scientific 
value  are  on  or  near  the  valley  floor,  less  than  12  percent  of  the 
valley  area  will  be  lost  to  inundation,  while  the  remainder  above  the 
dam  will  be  aesthetically  enhanced  by  the  waters  of  the  lake.  The 
1,825-acre  recreation  lake  would  be  maintained  79  feet  above  the 
valley  floor  at  the  dam.  The  surrounding  ridge  lines  range  up  to 
400  feet  above  stream  bed.  In  the  upper  end  of  the  gorge,  the  normal 
pool  would  cover  the  valley  with  about  30  feet  of  water.  The  shore- 
line would  lip  along  many  rock-ribbed  and  tree-covered  bluffs  in  the 
gorge.  Lesser  slopes  would  be  encountered  in  the  numerous  lateral 
arms  providing  access  to  shaded  coves  and  wooded  hollows.  The  upstream 
two-thirds  of  the  reservoir  spreads  out  into  gently  rolling,  glaciated 
farmland . 

The  recreation  potential  of  a reservoir  project  is  measured  by 
the  expected  annual  visitation,  assuming  a recreation  development 
which  is  within  the  physical  capacity  of  the  site  and  appropriate  to 
the  demonstrated  needs  within  the  market  area. 

The  physical  capacity  of  the  project  is  determined  by  such  factors 
as  areas  of  boating  waters,  swimming  beach,  and  recreation  lands;  the 
ecology  of  the  site;  access  to  the  site;  the  character  of  the  site  to 
the  extent  that  it  affects  the  kinds  of  activities  possible  at  the  site; 
and  intensity  of  development  desired  or  planned  for  the  recreation  land. 

Present  and  projected  recreation  demands  as  determined  by  the 
Bureau  of  Outdoor  Recreation,  within  the  project  area  zone  of  influence, 
will  exceed  the  carrying  capacity  of  the  project  if  it  is  developed 
to  a high  quality  of  recreation  standards;  therefore,  a methodology 
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based  upon  the  carrying  capacity  of  water-oriented  recreation  lands 
and  surface  area  of  the  reservoir  was  used  to  determine  annual 
project  visitation. 


The  land  area  was  measured,  and  a high  quality  of  development 
represented  by  a visitation  of  ten  persons  per  acre  of  water-oriented 
recreation  land  per  year  was  assumed.  The  high  quality  development 
is  further  indicated  in  the  facility  design  of:  four  picnic  tables 

per  acre,  four  campsites  per  acre,  fifty  square  feet  of  beach  per 
swimmer,  70  percent  of  bathers  on  the  beach  at  any  given  time,  five 
acres  of  water  per  boat,  four  persons  per  boat,  etc. 

All  of  the  water-oriented  recreation  lands  (about  3,000  acres) 
would  be  developed.  If  future  expansion  should  become  necessary,  the 
upland  recreation  lands  (about  1,400  acres)  could  be  developed  and 
the  intensity  of  development  on  water-oriented  lands  could  be  increased, 
thus  more  than  doubling  the  capacity  of  recreation  lands.  The 
developed  water-oriented  recreation  land  would  represent  only  25  per- 
cent of  total  project  lands,  exclusive  of  the  Nature  Area. 


Percentage  compos ition  of  projected  visitation  to  the  project 
compares  favorably  with  the  participation  rates  used  in  the  Ohio 
Outdoor  Recreation  Plan  as  follows: 


Ac  t ivity 


Percent 


Design  Load 


Swimming 

Picnicking 

Camping 

Boating 


22 

6,500 

19 

5,600 

11 

3,200 

8 

2,200 

The  four  major  outdoor  recreation  activities;  swimming,  picnicking, 
camping,  and  boating  were  used  for  purposes  of  this  report  to  determine 
preliminary  cost  estimates.  There  are,  of  course,  other  activities  in 
which  recreationists  participate  at  an  impoundment.  Four  of  the  most 
important  are:  water  skiing,  nature  walks,  hiking  and  sightseeing. 

Although  these  activities  are  not  of  primary  interest  to  as  many 
people,  most  people  do  participate  in  one  or  more  at  some  time  during 
their  outing  and  regardless  of  the  adequacy  of  the  supply  for  these 
"perished  activities"  elsewhere  in  the  market  area  they  will  always 
be  provided  for  in  any  water -or iented  development. 

A primary  visitor  turnover  rate  of  1.5  was  used  in  determining 
facilities  needed,  and  a capacity  day  was  determined  to  be  1.6  percent 
of  annual  visitation.  It  was  estimated  that  80  percent  of  annual  visi- 
tation would  occur  during  the  16-week  recreation  season.  Recent  studies 
also  indicate  that  recreation  occasions  on  a normal  summer  Sunday  constitute 
33  percent  of  the  weekly  visitation,  and  presently  recognizes  three  capacity 
days  of  usage  per  week  on  a project.  Project  capacity  day  usage  is  projected 
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to  increase  about  30  percent  every  twenty  years,  based  upon  1960 
data,  giving  four  capacity  days  of  usage  in  1980,  and  five  capacity 
days  usage  in  the  year  2000.  It  is  felt  that  the  estimated  2,652,000 
annual  visitors  to  the  project  is  a realistic  projection  as  determined 
within  the  framework  of  this  report. 

Lands  of  15  percent  or  less  slope  are  utilized  for  recreation. 

Lands  with  greater  slope  are  integrated  as  scenic  buffer  areas. 
Water-oriented  recreation  lands  are  contiguous  to  and  within  one- 
fourth  mile  of  the  reservoir.  Upland  recreation  lands  are  located 
more  than  one-fourth  mile  from  the  reservoir.  Wildlife  lands  are 
those  specifically  devoted  to  wildlife  management. 

The  development  plan  for  Clear  Creek  State  Park  constitutes  a 
complete  recreational  complex.  Facilities  would  include  a lodge  and 
dining  hall,  vacation  cabins,  swimming  beaches,  boat  launching  ramps 
and  docking  areas,  and  provisions  for  sightseeing,  picnicking,  and 
tent  and  trailer  camping.  Upstream  lands  will  be  managed  for  wildlife, 
and  fishing  access  areas  will  be  provided  downstream. 

The  recreation  potential  of  the  Hocking  Hills  region  would  be 
greatly  enhanced  with  the  addition  of  a water-based  recreation  area 
which,  as  noted  in  BOR's  Ohio  National  Recreation  Areas  Feasibility 
Study,  is  conspicuously  needed. 

The  lake  level  would  remain  relatively  stable.  Near  the  end  of 
the  prime  recreation  season,  three  feet  of  drawdown  would  occur  about 
once  in  10  years.  After  the  year  2020,  slightly  greater  drawdown 
would  occur  as  increasing  demands  for  water  supply  and  low-flow 
augmentation  for  water  quality  control  are  met.  Only  under  unusually 
severe  and  infrequent  drought  conditions  would  drawdown  adversely 
affect  recreation  usage. 

All  construction  scars,  borrow  areas  and  quarries  would  be 
restored  by  landscaping,  seeding  and  planting.  Facilities  at  all 
recreation  sites  would  be  designed  to  blend  with  the  surroundings  and 
all  sites  would  be  suitably  landscaped.  Access  roads  and  relocations 
would  be  designed  to  accommodate  project  purposes  and  in  a manner 
which  would  not  detract  from  the  natural  scenery.  Extensive  use  would 
be  made  of  native  rock  in  lieu  of  concrete  or  less  attractive  materials. 
The  costs  for  beautifying  various  project  features  have  been  incorporated 
into  the  appropriate  items  in  the  detailed  estimate  of  costs. 

Clear  Creek  Nature  Area.  The  plan  for  preservation  and  enhance- 
ment of  the  aesthetic  and  ecologic  environment  of  Clear  Creek  Valley 
includes  about  3,800  acres  downstream  of  the  dam.  The  nature  area 
will  have  a Resident  Outdoor  Education  Center,  a Nature  Interpretive 
Center,  the  Neotoma  Ecological  Research  Area,  and  about  ten  miles  of 
hiking  and  nature  trails.  The  plan  would  insure  permanent  preserva- 
tion of  three  miles  of  Clear  Creek  Valley,  including  Neotoma  Valley, 


r 


and  would  permit  intelligently  controlled  public  usage.  The  nature 
area  would  be  the  allied  interpretive  facility  of  Clear  Creek  State 
Park.  The  overnight  and  day-use  facilities  of  the  recreational 
complex  would  greatly  enhance  the  value  of  the  nature  area. 

Present  usage  of  the  proposed  Clear  Creek  Nature  Area  is  beginning 
to  deteriorate  the  ecological  eminence  of  the  area.  If  left  in  private 
ownership,  the  area  may  be  subjected  to  over  use  and  may  be  subdivided 
out  of  existence  for  vacation  homes  and  camp  sites  by  the  nearby 
growing  metropolitan  population  which  is  seeking  temporary  escape 
from  the  city.  Public  ownership  would  prevent  development  and  over 
use  and  insure  protection  of  the  area  forever. 
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10.  HYDROLOGIC 

Physical  characteristics  of  drainage  basin.  The  Hocking  River 
rises  in  Fairfield  County  and  flows  99.4  miles  in  a southeasterly 
direction  and  enters  the  Ohio  River  at  Hockingport  in  the  southwest 
corner  of  Athens  County.  Exhibit  15-1  shows  the  location  of  the 
Hocking  River  Watershed  with  respect  to  the  Ohio,  Scioto  and 
Muskingum  Rivers. 

The  total  area  of  the  Hocking  River  Basin  is  1,200  square  miles. 
The  basin  is  roughly  rectangular  in  shape,  and  has  an  average  width 
of  approximately  25  miles,  and  an  average  northwest -southeast  length 
of  approximately  70  miles.  Table  15-7  lists  drainage  areas  of  the 
Hocking  River  and  principal  tributaries. 

The  topography  of  the  Hocking  Basin  is  generally  hilly  with 
moderately  steep  slopes  except  in  the  glaciated  headwater  area.  The 
basin  includes  a large  portion  of  Fairfield  County  and  small  portions 
of  Hocking  and  Perry  Counties,  and  is  characterized  by  low,  gently 
sloping  hills  and  broad  flat  valleys.  Elevations  above  mean  sea 
level  range  from  552  feet  (approximate  low  water)  at  Hockingport  to 
approximately  1,100  feet  at  the  head  of  clear  Creek  in  Fairfield 
County.  There  are  no  natural  bodies  of  water  in  the  basin.  Principal 
existing  lake  areas  consist  of  Tom  Jenkins  Reservoir  constructed  by 
the  Corps  and  having  a surface  area  of  664  acres  at  water  supply 
pool  level,  and  S tate -construe ted  Hocking,  Dow  and  Clouse  Lakes 
having  surface  areas  of  400,  160,  and  49  acres,  respectively.  The 
major  portion  of  the  lands  in  the  flood  plains  are  devoted  to  agri- 
culture for  which  the  soil  and  topography  are  generally  good.  In 
the  basin,  the  farm  land  accounted  for  slightly  over  50  percent 
of  total  lands.  Commercial  clays  and  coal  deposits  are  widespread 
throughout  the  basin  and  a considerable  portion  of  the  basin  occu- 
pancy has  been  in  connection  with  the  development  of  these  resources. 

Stream  characteristics.  The  Hocking  River  follows  a winding 
course  and  flows  in  a channel  rarely  exceeding  100  feet  in  width 
except  near  the  mouth  where  the  width  between  banks  is  approximately 
200  feet.  The  bottom  lands  along  the  stream  are  generally  flat  and 
cultivated,  averaging  about  one-half  mile  in  width,  and  are  bounded 
by  hills  of  moderately  steep  slopes.  The  banks  range  in  height 
above  low  water  from  5 to  10  feet  at  Lancaster  near  the  head  of  the 
stream  to  15  to  20  feet  near  the  mouth.  The  total  fall  of  the  main 
stream  is  434  feet,  or  from  elevation  1000  at  the  extreme  headwater 
to  elevation  564.5  (normal  pool  of  Lock  and  Dam  No.  20  - Ohio  River) 
at  the  mouth,  or  an  average  slope  of  4.6  feet  per  mile.  Streambed 
profiles  of  the  Hocking  River  and  major  tributaries  are  shown  on 
Exhibit  15-5. 


III-15-41 


v \x. 


* * - t»  y 


TABLE  15-7 
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General  climatology.  The  climate  of  the  basin  is  typical  of  the 
central  temperate  zone,  having  highly  variable  temperatures  and  non- 
seasonal  precipitation  which  varies  from  year  to  year  and  from  month 
to  month.  The  basin  is  affected  by  frontal  air-mass  activity,  and  is 
subject  to  both  continental  polar  and  maritime  tropical  air  masses. 
Frequent  and  rapid  changes  in  weather  occur,  due  to  the  passage  of 
fronts  associated  with  general  low-pressure  areas.  The  prevailing 
wind  direction  is  from  the  southwest. 

Climatological  records.  Meteorological  data  are  available  from 
17  stations  within  the  basin  and  from  numerous  stations  adjacent  to 
the  area.  The  locations,  periods  of  record  and  average  annual  data 
are  given  in  Table  15-8  and  the  distribution  throughout  the  area  is 
shown  on  exhibit  15-1. 

Temperature.  The  period  of  record  within  the  basin  extends  from 
1883  to  date.  Temperatures  recorded  at  stations  located  in  the  basin 
have  ranged  from  a minimum  of  -24  degrees  Fahrenheit  at  Amesville  on 
21  January  1918  to  a maximum  of  110  degrees  at  Amesville  on  6 August 
1918.  The  mean  annual  temperature  for  the  entire  basin  is  approxima- 
tely 53  degrees.  The  growing  season,  or  the  period  between  the  last 
killing  frost  of  spring  and  the  first  killing  frost  of  autumn,  is 
approximately  160  days,  and  extends  from  mid-May  to  mid-October. 
Average  annual  temperatures  for  individual  stations,  where  available, 
are  listed  in  Table  15-8.  Normal  monthly  and  annual  temperatures 
for  representative  stations  are  listed  in  Table  15-9. 

Precipitation.  Precipitation  records,  within  the  basin,  were 
initiated  in  1883.  The  normal  annual  precipitation  over  the  basin 
averages  approximately  37.3  inches  and  is  listed  for  individual 
stations,  where  available,  in  Table  15-8.  Average,  maximum,  and 
minimum  monthly  and  maximum  24-hour  precipitation  for  selected 
stations  are  listed  in  Table  15-9.  The  average  annual  snowfall 
over  the  basin  is  about  18.0  inches  and  represents  only  a minor 
portion  of  the  total  annual  precipitation.  Average  annual  snowfall 
for  individual  stations,  where  available,  is  listed  in  Table  15-8. 
Average  monthly  snowfall  for  representative  stations  is  listed  in 
Table  15-9.  The  basin  lies  directly  in  the  path  of  extensive 
meteorological  disturbances  which  in  winter  and  spring  generally 
travel  from  southwest  to  northeast  and  pass  over  the  basin.  Two 
.1  distinct  types  of  storms  result  in  floods,  that  is,  summer  and 

winter-type  storms.  The  summer-type  usually  occurs  during  the 
period  May  to  October,  inclusive,  and  is  characterized  by  rainfall 
of  high  intensity,  short  duration,  and  relatively  small  areal  extent. 
The  winter-type  storm  usually  occurs  during  the  period  December  to 
March,  inclusive,  and  is  characterized  by  less  intense  rainfall  of 
extensive  duration  and  large  areal  extent,  often  affecting  several 
states.  The  winter-type  storms  are  generally  caused  by  the  inter- 
action of  cold  air  masses  originating  in  the  region  of  Alaska, 
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TABLE  15-8 


METEOROLOGICAL  STATIONS  IN  AND 
NEAR  THE  HOCKING  RIVER  BASIN 


Average  Annual 


Station 

Period  of  Record 

Equipment 

— Temp. 

Precip. 

Snowfall 

Amesville 

1954-date 

NR 

39.80 

2/ 

Athens 

1896-date 

R,T 

53.9 

39.55 

16.3 

Beverly 

3/ 

1913-1952 

R 

39.14 

14.4 

Circleville 

4/ 

1888-date 

R,T 

53.5 

39.10 

15.0 

Columbus 

4/ 

1879-date 

NR,R,T 

52.1 

35.50 

20.3 

Enterprise 

1948-1952 

NR 

44.22 

12.7 

Gratiot 

u 

1890-1913 

NR 

39.89 

2/ 

Lancaster  2NW 

1957-date 

NR 

34.36 

2/ 

Lancaster 

1896-date 

R,T 

52.3 

40.30 

20.8 

Lancaster  5WSW 

19 57 -date 

R 

35.71 

2/ 

Lancaster  2W 

1957-date 

NR 

35.95 

2/ 

Lancaster  5WNW 

1957-date 

R 

35.22 

2/ 

Lancaster  6N 

1957-date 

NR 

37.73 

2/ 

Lancaster  6W 

1957-date 

NR 

36.37 

2/ 

Logan 

1883-1923 

R 

41.05 

2/ 

Marietta 

3/ 

1818-date 

R,T 

53.6 

41.70 

15.0 

McArthur 

6/ 

1892-1944 

R,T 

52.9 

40.63 

17.0 

McConnelsville 

3/ 

1884-date 

NR,T 

52.6 

40.25 

23.9 

Milligan 

3/ 

1893-1923 

NR 

39.23 

2/ 

New  Lexington 

1943-date 

R,T 

51.6 

37.00 

25.1 

Somerset 

1897-1919 

R 

37.95 

2/ 

Tom  Jenkins  Dam 

19 51 -date 

R,T 

34.20 

2/ 

Valley  Crossing  4/ 

1916-1930 

NR,T 

52.1 

37.15 

20.0 

Walnut 

4/ 

1893-1903 

NR 

35.34 

2/ 

Zanesville 

3/ 

1889-date 

R 

37.43 

19.8 

1/  NR:  Non-recording  precipitation  gage 

R:  Recording  precipitation  gage;  also  usually  equipped  with 
non -recording  gage 
T:  Thermometer,  Maximum  and  Minimum 
2/  Insufficient  data  available  to  determine  value 
3/  Muskingum  River  Basin 
4/  Scioto  River  Basin 
5/  Licking  River  Basin 

6/  Raccoon  Creek  Basin 
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with  warm  moist  air  masses  sweeping  northward  from  the  Gulf  of  Mexico 
and  southern  Atlantic  Ocean.  Occasional  stagnation  and  stationary 
development  produce  prolonged  precipitation.  Snow  cover,  saturated 
or  frozen  ground,  or  combination  thereof,  may  greatly  increase  runoff 
rates  and  volumes.  Storms  of  convectional,  or,  "thunderstorm,"  type 
are  also  prevalent  over-and  near  the  Hocking  Basin.  The  greatest 
recorded  precipitation  in  the  Hocking  Basin  for  a period  of  one  day 
or  less  occurred  at  Logan  during  the  storm  of  18-19  July  1889,  when 
a total  of  6.06  inches  of  rain  fell  in  18  hours,  5.50  inches  falling 
in  a period  of  3.5  hours.  Other  intense  rainfalls  in  the  basin  from 
summer-type  storms  include  3.45  inches  of  rain  in  three  hours  at 
Logan  on  26  August  1890;  3.16  inches  in  two  hours  at  Lancaster  on 
13  June  1902;  and  5.40  inches  at  Lancaster  on  the  night  of  12  September 
1938,  when  an  average  of  more  than  five  inches  of  rainfall  was  experi- 
enced over  the  upper  third  of  the  Hocking  Basin  in  a period  of  about 

five  hours.  The  greatest  winter-type  storms  in  the  basin  were  those  of  ? 

23-27  March  1913,  when  average  rainfall  above  Athens  totaled  5.43  inches, 

and  12-14  March  1907,  when  average  rainfall  above  Athens  totaled  5,51 

inches.  The  latter  storm  produced  the  maximum  flood  of  record.  In  the 

storm  of  16-17  June  1950  which  occurred  in  the  Crooksville  area  of 

Ohio,  the  rainfall  was  of  cloudburst  variety  and  rainfall  intensities 

of  2.3  inches  in  one  hour  and  4.1  inches  in  two  hours  were  recorded. 

The  maximum  unofficial  rainfall  was  about  twice  the  total  recorded 
at  Crooksville,  and  it  is  logical  to  estimate  that  the  maximum  in- 
tensities also  were  approximately  double  those  for  the  Crooksville 
gage,  or  4.6  inches  in  one  hour  and  8.2  inches  in  two  hours.  Such 
storms  are  generally  of  a local  character  and  seldom  produce  major 
floods  over  extensive  areas. 

Runoff.  Basin  runoff  is  highest  during  the  winter  months  when 
storm  rainfall  may  be  augmented  by  snow  melt  and  when  frozen  or 
saturated  ground  results  in  low  infiltration  rates.  Runoff  is  lowest 
in  late  sunnier  and  early  fall  when  the  ground  is  dry  and  losses  are 
highest.  The  mean  annual  runoff  of  the  Hoctcing  River  and  its  tribu- 
taries has  averaged  slightly  more  than  1.0  cubic  foot  per  second  per 
square  mile  of  drainage  area  during  the  period  of  record  at  Athens. 

Table  15-10  presents  monthly  and  annual  runoff  data  for  the  Hocking 
River  at  Athens  and  Enterprise. 

Stream  flow  records.  The  United  States  Geological  Survey  main- 
tain s”linT~operates— sixHTtream  gaging  stations  in  the  Hocking  River 
Basin  and  has  operated  the  recording  stream  gage  at  Athens,  Ohio 
since  1915.  Pertinent  data  for  this  gage  and  the  other  gages  in  the 
basin  are  given  in  Table  15-11.  This  station  has  been  rated  by  dis- 
charge methods  only  to  moderately  high  states,  necessitating  extension 
of  the  rating  curve  for  studies  of  major  floods. 
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TABLE  15-10 


MONTHLY  AND  ANNUAL  RUNOFF 
HOCKING  RIVER  AT  ATHENS  AND  ENTERPRISE 

Years  of  Record  - 46  Athens  Drainage  Area  - 943  Square  Miles  Athens 

31  Enterprise  460  Square  Miles  Enterprise 


Mean  Monthly  Maximum  Monthly  Minimum  Monthly 

and  Annual  and  Annual  Runoff  and  Annual  Runoff 

Runoff  in  Inches  in  Inches  in  Inches 


Month 

Enterprise 

Athens 

Enterprise 

Athens 

Enterprise 

Athens 

January 

1.75 

1.98 

9.04 

9.52 

0.14 

0.09 

February 

1.72 

1.93 

3.70 

4.33 

0.13 

0.10 

March 

2.24 

3.26 

7.21 

6.41 

0.34 

0.32 

April 

2.00 

2.00 

5.40 

5.04 

0.45 

0.46 

May 

1.33 

1.48 

3.71 

4,15 

0.24 

0.21 

June 

0.83 

0.88 

2.70 

3.72 

0.17 

0.09 

July 

1.02 

0.62 

11.34 

3.61 

0.15 

0.06 

August 

0.52 

0.48 

3.09 

2.73 

0.10 

0.05 

September 

0.33 

0.37 

1.34 

2.25 

0.07 

0.05 

October 

0.21 

0.25 

0.48 

1.59 

0.07 

0.04 

November 

0.35 

0.57 

1.10 

3.77 

0.09 

0.05 

December 

0.87 

1.19 

3.12 

4.68 

0.12 

0,08 

Annual 

13.17 

15.01 

19.30 

22.13 

3.23 

3.35 

Flood  records.  The  earliest  flood  for  which  any  specific  data 
could  be  obtained  occurred  in  1873,  Old  newspaper  accounts  indicate 
that  major  floods  occurred  at  Athens  in  1832,  1847,  1852,  1858,  and 
1859,  The  greatest  flood  of  record  for  which  more  or  less  complete 
information  could  be  obtained  occurred  in  1907,  and  the  highest  flood 
occurring  since  collection  of  stage  data  was  initiated  was  in  March 
1964.  Enterprise  and  Athens  have  been  selected  for  illustrating 
past  flood  conditions  in  the  Hocking  River  Basin.  Table  15-12  shows 
crest  discharges  and  stages  of  all  major  floods  at  Enterprise  since 
1930  and  at  Athens  since  1915  where  such  information  is  available. 

Historic  Storms  and  Floods. 

Flood  of  July  1873.  The  flood  of  July  1873  is  the  only 
major  flood  of  record  having  occurred  in  the  Hocking  River  Basin 
during  the  summer  months.  It  was  caused  by  a steady  downpour  of  rain 
which  fell  from  Thursday,  3 July,  until  the  following  Saturday.  This 
flood  is  one  of  the  ten  highest  of  record  at  Athens  where  an  equivalent 
gage  height  of  23  feet  was  reached.  The  Hocking  River  Valley  was 
damaged  throughout  its  length  with  especially  severe  crop  losses. 
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1/  Gage  heights  referred  to  present  USGS  gages  and  latest  ratings 
2/  Duration  above  damage  stage 
3/  Modified  by  Tom  Jenkins  Reservoir 
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Flood  of  February  1084.  The  Ohio  Valley  flood  of  February 
1884  resulted  from  moderately  heavy  g<  neral  rains  falling  from  4 to  14 
February,  dux ing  a midwinter  thaw.  The  average  precipitation  recorded 
over  the  Hocking  River  Watershed  was  4.82  inches;  0,93  inches  occurring 
on  6 February,  the  day  of  heaviest  rainfall.  The  period  of  maximum 
rainfall  was  coincident  with  the  culmination  of  the  thaw  on  5,  6 and 
7 February.  A flood  crest  of  24  feet  corresponding  to  a discharge  of 
about  35,000  c.f.s.  was  reached  at  Athens  on  7 February,  two  days 
before  the  Ohio  River  crest  at  the  mouth  of  the  Hocking  River.  Bottom 
lands  throughout  the  valley  were  submerged  and  the  flood  caused  greater 
damages  than  had  been  previously  experienced  on  the  Hocking  River. 

Flood  of  March  1907.  Damaging  floods  prevailed  on  the  Ohio 
River  and  its  tributaries  during  the  middle  ten  days  of  March  1907. 
Serious  damages  resulted  on  all  the  streams  in  southern  Ohio  but  probably 
the  greatest  havoc  was  wrought  in  the  Hocking  River  Valley.  The  flood 
here  was  caused  by  unusually  heavy  rains  and  melting  snow  over  the 
entire  watershed.  A light  rain,  accompanied  by  temperatures  considerably 
above  normal,  occurred  during  the  first  eleven  days  of  the  month,  melting 
the  snow  cover  and  saturating  the  ground.  On  12,  13  and  14  March,  ex- 
cessive rains  fell  over  the  entire  watershed,  the  total  average  rainfall 
over  the  area  above  Athens  being  5.51  inches.  The  river  rose  rapidly 
to  the  highest  stage  ever  recorded.  At  Athens,  the  flood  reached  a 
stage  of  27.4  feet,  equivalent  to  26.7  feet  on  the  present  gage.  This 
difference  in  stage  is  due  to  a correction  of  the  datum  of  the  bench- 
mark used  for  referencing  the  high  water  mark.  The  estimated  maximum 
discharge  at  Athens  was  approximately  50,000  c.f.s.  This  flood  was  the 
most  destructive  of  record  throughout  the  Hocking  River  Basin,  and 
several  lives  were  lost. 

Flood  of  March  1913.  The  flood  of  March  1913  in  the  Ohio 
Valley  was  the  result  of  unprecedented  widespread  rains  falling 
generally  over  the  States  of  Ohio  and  Indiana  in  a short  period  of 
time,  when  conditions  were  favorable  for  high  runoff.  The  flood  was 
augmented  by  previous  lighter  rains  over  the  southern  part  of  the 
basin  which  caused  local  streams  to  be  at  medium  stage  at  the  onset  of 
the  storm.  Over  a period  of  four  days,  from  23  to  27  March,  the 
maximum  rainfall  recorded  in  the  Hocking  River  Basin  was  7.5  inches 
at  Lancaster.  The  average  rainfall  for  that  portion  of  the  basin 
above  Athens  has  been  estimated  at  5,43  inches.  The  resulting  flood 
generally  paralleled  the  record  flood  of  1907,  being  2.4  feet  lower  at 
Logan,  3.5  feet  lower  at  Nelsonville,  and  3.4  feet  lower  at  Athens. 

The  maximum  stage  of  24.0  feet  on  the  Athens  gage  occurred  on  26  March, 
three  days  before  the  crest  on  the  Ohio  River  was  reached  at  the 
mouth  of  the  Hocking  River.  Property  damage  was  heavy  throughout 
the  watershed  but  was  not  nearly  as  severe  as  in  1907,  There  is 
no  record  of  loss  of  life  during  this  flood. 

Observed  storms  and  floods. 


General.  Except  at  the  Athens  gaging  station,  which  was 
established  May  1915,  there  are  no  official  records  of  past  floods 
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occurring  prior  to  1931.  However,  numerous  high-water  marks  have 
been  established  for  the  major  floods,  and  elevations  of  various 
floods  as  early  as  1873  have  been  determined  from  these  marks.  The 
greatest  flood  for  which  quantitative  records  could  be  obtained 
occurred  in  March  1907,  and  the  greatest  flood  since  measurement  of 
di  charges  began  occurred  in  May  1968  at  Athens  and  in  March  1964  at 
Enterprise.  In  view  of  the  adequate  amount  of  observed  rainfall  and 
runoff  data  available,  it  is  not  necessary  to  describe  each  individual 
flood  for  the  past  47  years.  A comprehensive  account  is  given  in  the 
following  paragraphs  for  the  floods  of  January  1937,  April  1940, 

March  1945,  April  1948,  March  1963,  March  1964,  and  May  1968. 

Storm  and  flood  of  January  1937.  The  Ohio  Valley  flood  of 
January-February  1937  resulted  from  excessive  rains  during  January 
which  followed  moderately  heavy  rains  occurring  in  the  latter  part  of 
December  over  the  entire  Ohio  River  Watershed,  The  total  precipitation 
for  January  in  the  lower  portion  of  the  Ohio  River  Basin  was  more  than 
four  times  the  amount  which  normally  occurs  during  the  month.  During 
the  period  20  to  25  January,  inclusive,  the  rainfall  over  the  Hocking 
River  Basin  ranged  from  4.45  inches  at  Athens  to  7,05  inches  at  Lan- 
caster with  the  maximum  for  any  day  being  2.0  inches  at  Lancaster. 

The  resulting  flood  on  the  Hocking  River  was  several  feet  lower  than 
the  maximum  of  record  throughout  the  valley.  A maximum  stage  of  22.7 
feet,  equivalent  stage  of  23.4  feet  on  the  present  gage,  was  reached 
at  Athens  on  23  January,  three  days  before  the  crest  on  the  Ohio  River 
at  the  mouth  of  the  Hocking  River.  No  lives  were  lost  and  damage 
was  much  less  severe  than  in  other  major  floods.  Low-lying  sections 
of  several  towns  along  the  main  stream  and  principal  tributaries  were 
flooded  and  railroads  and  highways  were  inundated  at  various  places. 

Storm  and  flood  of  April  1940.  The  flood  of  April  1940 
resulted  from  excessive  rain  falling  over  the  entire  drainage  basin 
during  the  period  16  to  20  April,  inclusive,  when  conditions  were 
favorable  for  a large  runoff  due  to  pre- saturation  of  the  soil  from 
preceding  moderate  rains;  The  total  precipitation  during  April  was 
the  third  highest  of  record  for  the  State  of  Ohio.  The  average  pre- 
cipitation over  the  Hocking  River  Basin  amounted  to  4.34  inches  during 
the  period  16-20  April,  inclusive,  ranging  from  5,28  inches  at  Lan- 
caster to  3.86  inches  at  Athens.  The  highest  daily  amount  fell  at 
Lancaster  on  the  19th,  amounting  to  2.72  inches.  The  resulting  flood 
was  the  third  highest  since  establishment  of  the  Athens  gaging  station 
and  the  sixth  highest  of  authenticated  record.  A crest  stage  of  22.9 
feet,  equivalent  stage  of  23.6  feet  on  the  present  gage,  was  reached 
at  Athens  on  21  April,  one  day  ahead  of  the  Ohio  River  crest  at  the 
mouth  of  the  Hocking  River.  The  greatest  flood  which  has  occurred 
in  the  memory  of  the  inhabitants  was  experienced  on  Rush  Creek. 

General  flood  conditions  which  prevailed  throughout  the  Hocking 
River  Basin  resulted  in  serious  urban  and  agricultural  losses  and 
damages  to  railways  and  highways  at  numerous  points.  Railroads  were 
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forced  to  suspend  operations  for  periods  ranging  from  two  to  four 
days.  Urban  damages  were  most  severe  at  Glouster  and  Athens.  There 
is  no  record  of  loss  of  life  during  this  flood. 


Storm  and  flood  of  March  1945.  The  Ohio  River  Valley  was 
the  scene  of  a large  flood  during  the  first  half  of  March  1945  as  a 
result  of  melting  snow  and  heavy  rains.  An  unusually  heavy  snow  cover 
had  remained  from  January.  On  1 February  average  depths  on  the  ground 
ranged  from  1 to  6 inches  over  the  southern  half  of  Ohio.  Most  of 
the  snow  had  melted  by  8 February  and  the  resulting  runoff  combining 
with  heavy  rains  during  the  last  of  February  caused  a considerable 
rise  in  river  stages.  By  1 March  the  Ohio  River  was  at  flood  stage, 
and  heavy  rains  during  the  first  six  days  of  March  further  aggravated 
the  flood  situation.  Rainfall  over  the  Hocking  River  Basin  for  the 

10- day  period,  25  February  through  6 March,  ranged  from  5.75  inches  at 
Athens  to  6.61  inches  at  Lancaster  and  6.62  inches  at  New  Lexington. 

The  maximum  amount  recorded  for  any  one  day  was  3.31  inches  at  Lancaster 
on  6 March.  At  Enterprise,  the  Hocking  River  reached  a stage  of  20.1 
feet,  being  only  1.9  feet  below  the  1907  flood  and  0.4  feet  below  the 
1913  flood.  The  crest  stage  at  Athens  during  this  flood  was  23.0  feet, 
equivalent  stage  of  23.7  feet  on  the  present  gage,  the  second  highest 
since  the  gage  was  established  in  1915.  The  crest  stage  at  Glouster 
was  17.7  feet,  about  3.6  feet  lower  than  that  of  the  1907  flood.  Serious 
damage  to  urban  and  rural  properties,  railroads,  and  highways  resulted 
from  this  flood,  and  damages  were  greater  than  normal  due  to  intensified 
war-time  activities  in  the  area. 

Storm  and  flood  of  April  1948.  The  Ohio  Valley  was  covered 
by  a continental-polar  air  mass  on  11  April;  but  by  that  time  the  high 
center  had  moved  off  the  Atlantic  Coast  and  the  air  mass  had  undergone 
considerable  modification.  A new  continental-polar  air  mass  had 
entered  the  western  United  States  and  a cold  front  extended  from 
Wisconsin  to  Oklahoma.  Maritime  air  was  entering  the  southern  states 
along  the  Gulf  of  Mexico,  and  a warm  front  extended  from  Missouri  to 
Mississippi  and  Georgia.  The  warm  sector  of  this  system  crossed  Ohio 
late  on  11  April.  Some  rain  accompanied  the  warm  front,  but,  in  general, 
the  heaviest  burst  of  the  whole  storm  occurred  during  the  night  of 

11- 12  April  when  the  cold  front  passed.  The  average  rainfall  for  the 
period  11-14  April  over  the  Hocking  River  Basin  above  Enterprise  and 
Athens,  was  approximately  4,2  and  4.5  inches,  respectively.  The  rain- 
fall ranged  from  4.13  inches  at  Lancaster  to  5.25  inches  at  Athens. 

A crest  stage  of  17.52  feet  was  reached  on  the  Enterprise  gage  on 
13  April,  4.5  feet  below  the  flood  of  1907. 

A crest  stage  of  21,86  feet  was  reached  on  the  Athens  U.  S. 
Geological  Survey  gage  on  13  April,  4.8  feet  below  the  1907  flood. 

Most  of  the  damage  was  to  fields  that  had  just  been  seeded  and  re- 
quired re-seeding. 
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Storm  and  flood  of  March  1963.  Winter  weather,  which  had 
come  close  to  exceeding  the  coldest  of  record,  turned  unseasonably 
warm  in  the  beginning  of  March.  The  ground  was  frozen  to  unusual 
depths.  Thus,  the  stage  was  set  for  high  runoff  from  any  rainfall. 

A large  amplitude  wave  pattern  over  North  America  early  in 
the  month  consisted  of  a ridge  in  the  eastern  Pacific  and  a trough 
extending  from  Hudson  Bay  into  the  Southern  Plains.  Heavy  precipi- 
tation fell  from  the  Central  Plains  eastward  in  association  with 
the  trough.  Four  or  more  inches  of  rain  fell  locally  in  some  areas. 

A major  storm  system  had  developed  in  the  far  southwest  the  previous 
week  and  passed  through  the  midwest  on  4 March  causing  nearly  all 
of  the  above  precipitation.  Much  of  the  eastern  half  of  the  country 
continued  to  receive  heavy  precipitation  during  the  week  ending 
17  March,  with  the  heaviest  amounts  again  concentrated  in  the  Ohio 
and  Tennessee  Valleys  and  the  central  and  southern  Appalachians. 

This  was  associated  with  a series  of  storm  systems  which  developed 
in  the  "Tar  West"  and  moved  eastward  to  New  England.  Critical  flooding 
developed  in  West  Virginia,  Virginia  and  Kentucky.  The  long -wave 
pattern  continued  to  retrograde  during  the  third  week  and  it  also 
amplified.  There  was  less  storminess  during  the  period  with  most 
of  the  nation  experiencing  the  passage  of  only  one  major  low.  This 
system  moved  eastward  from  the  Great  Basin  on  17  March  spreading 
moderate  to  heavy  precipitation  from  the  Central  Plains  over  the 
Ohio  Valley  and  much  of  the  Appalachians.  Totals  for  this  storm 
were  much  less  than  during  the  previous  two  weeks . Rainfall  amounts 
at  athens  were  3.97  and  2.33  inches,  respectively,  for  the  two  storm 
periods.  The  crest  stage  at  the  Athens  gage  on  6 March  was  23.1 
feet,  the  fourth  highest  of  record. 

Storm  and  flood  of  March  1964.  The  flood  of  March  1964  was 
the  result  of  two  storms.  The  first  occurred  on  4-5  March,  when  an 
average  of  2.1  inches  fell  on  the  drainage  area  above  Athens.  This 
storm  set  the  stage  for  excessive  runoff  from  the  second  storm  which 
occurred  on  8-10  March  and  had  a duration  of  approximately  24  hours. 

The  average  rainfall  over  the  drainage  area  above  Athens  for  the 
second  storm  was  approximately  3.1  inches.  This  storm  produced  the 
second  flood  of  record  at  Enterprise  on  the  Hocking  River,  being 
exceeded  only  by  the  flood  of  March  1907.  The  May  1968  flood  ex- 
ceeded the  March  1964  flood  at  Athens.  The  crest  stage  at  Enterprise 
for  the  March  1964  flood  was  21.31  feet  and  at  Athens  was  24.20  feet. 

Storm  and  flood  of  May  1968.  The  flood  of  May  1968  was  caused 
by  heavy  rains  of  23-24  May  falling  on  soil  already  saturated  by 
previous  rainfall.  At  the  Athens  rainfall  station  a total  of  3.61 
inches  fell  from  0700  hours,  23  May  until  0700  hours,  24  May.  At  the 
Tom  Jenkins  Dam  rainfall  station  a total  of  3.80  inches  fell  during 
the  same  24-hour  period.  The  maximum  flood  storage  at  Tom  Jenkins 
Reservoir  was  8,370  acre-feet,  equivalent  to  4.76  inches  of  runoff. 
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The  reservoir  pool  level  reached  elevation  731.52  feet,  m.s.l., 
the  maximum  attained  since  operation  began. 

The  flood  of  May  1968  produced  a crest  stage  on  the  Hocking 
River  at  Enterprise  gage  of  18.2  feet  on  24  May.  Sunday  Creek  at 

Glouster  gage  crested  at  17.8  feet  on  24  May  and  Hocking  River  at 

Athens  gage  crested  24.6  feet  on  25  May.  This  is  the  highest  stage 
recorded  at  the  Athens  gage  in  the  54  years  of  record  (1915-1968). 
Reductions  effected  by  Tom  Jenkins  Reservoir  were  0.6  feet  at 
Glouster  and  0.3  feet  at  Athens.  High  water  marks  indicate  that  the 

flood  of  May  1968  was  as  high  or  higher  than  the  March  1964  flood  at 

Athens  and  Nelsonville,  but  quite  a bit  lower  at  Logan  and  Enterprise. 

Hocking  River  Basin  - natural  frequency  of  flooding.  The  probaoility 
of  flooding  on  the  Hocking  River  can  best  be  judged  from  the  records 
of  past  floods  at  the  Enterprise  and  Athens  gages.  The  records  demon- 
strate that  flooding  is  not  restricted  to  any  season,  but  that  floods 
may  occur  in  any  month  of  the  year.  The  frequency  of  flooding  analysis 
for  the  two  stations  previously  mentioned  was  developed  using  procedures 
outlined  in  "Statistical  Methods  in  Hydrology"  by  Leo  R.  Beard,  dated 
January  1962  and  cited  in  EM  1110-1450  on  Hydrologic  Frequency 
Estimates,  and  published  by  the  Chief  of  Engineers.  The  analysis 
was  based  on  stream- flow  records  at  Enterprise  and  Athens.  The 
estimated  natural  frequencies  of  various  stages  and  discharges  for 
Hocking  River  at  Enterprise  and  Athens  are  given  in  Table  15-13. 

Ohio  River  - frequency  of  flooding.  The  flow  reductions  for  Logan 
Reservoir  were  routed  to  the  U.  S.  Geological  Survey  gage  at  Athens. 

These  reductions  were  then  furnished  to  the  Ohio  River  Division  Office 
in  Cincinnati,  Ohio,  where  damages  prevented  at  appropriate  Ohio  River 
damage  centers  were  computed. 

Hocking  River  Basin  - modified  frequency  of  flooding.  Table  15-14 
lists  the  modified  frequency  stage'  at  the  Athens  U.  S.  Geological 
Survey  gage  for  pertinent  combinations  of  considered  projects. 

Standard  project  storms  and  floods  (general).  The  purpose  and 
[ scope  of  this  section  is  to  present  detailed  data  on  the  hypothetical 

storms  and  floods  critical  to  the  hydraulic  design  of  flood  control 
reservoirs  considered  in  the  Hocking  River  Basin.  The  Standard  Project 
t Storms  and  floods  for  small  drainage  basins  are  based  on  generalized 

rainfall  criteria  for  drainage  basins  east  of  105  degrees  longitude  as 
presented  in  EM  1110-2-1411.  Analyses  of  the  seasonal  variation  of 
generalized  estimates  of  rainfall  and  of  snow  cover  over  the  basin 
indicates  that  the  summer- type  storms  are  more  severe  than  the  winter- 
type.  An  outline  of  the  drainage  basin  for  the  project  was  super- 
imposed on  the  total  storm  isohyetal  map  of  the  Standard  Project  Stonn 
so  that  the  maximum  flood  runoff  would  result  at  the  project  under 
study.  A review  of  the  summer-type  storms  indicates  that  a minimum 
infiltration  rate  of  0.05  inch  per  hour  may  be  experienced,  and  this 
value  was  adopted  in  determining  rainfall  excess.  Studies  of  stream- flow 
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TABLE  15-13 


NATURAL  STAGE  AND  DISCHARGE  FREQUENCIES 


Enterprise  Athens 


Average 

frequency, 

years 

Stage 

feet 

1/ 

Discharge, 
cubic  feet 
per  second  zl 

Sta8e» 

feet 

Discharge, 
cubic  feet 
per  second  2! 

100 

23.9 

37,000 

28,4 

48,000 

50 

21.9 

28,500 

26.5 

38,500 

20 

20.3 

21,000 

24,4 

29,200 

10 

19.2 

16,800 

23.2 

24,200 

5 

17.6 

12,800 

21.9 

19,800 

2 

15.1 

8,700 

20.1 

14,800 

1 

13.2 

6,400 

18.7 

11,800 

1/  U.S.G.S. 

Gage; 

Zero 

= 723.6  feet  , 

above  m.s.l. 

2/  U.S.G.S. 

Gage; 

Zero 

= 614.81  feet 

above  m.s.l. 

TABLE  15-14 


MODIFIED  STAGE  FREQUENCIES 
AT  ATHENS,  OHIO  1/ 

Modified  by 
proposed  new 


Average 

frequency 

years 

Natural 

stage 

feet 

Modified  by 
Tom  Jenkins  Res. 

(existing) 
and  Logan  Res . 
(Proposed) 

channel 

With 

Tom 

Jenkins 

Res. 

conditions 

With 

Tom  Jenkins  Res 
and 

Logan  Res. 

100 

28.4 

27.4 

25.4 

24.6 

50 

26.5 

25.4 

23.2 

22.3 

20 

24.4 

23.3 

20.4 

19.6 

10 

23.2 

22.0 

18.8 

18.0 

5 

21.9 

21.0 

17.3 

16.5 

2 

20.1 

19.3 

15.3 

14.7 

1 

18,7 

18.0 

13.7 

13.3 

Note:  Effects  of  Nine  (9)  Upper  Hocking  U.  S.  Department  of 

Agriculture  (USDA)  Uncontrolled  Structures  (Drainage 
Area  26  "t  gq.  Mi.)  were  considered  to  be  negligible  at 
Athens.  A lack  of  information  on  proposed  structures  in 
the  Rush  and  Margaret  Creek  Watersheds  during  the  hydrologic 
analysis  pertinent  to  this  report  precluded  an  evaluation 
of  the  flood  control  effects  these  structures  would  have 
throughout  the  Hocking  River  Basin. 

1 J At  Mill  St.  Gage  - Zero  = 614.81  Ft.  m.s.l. 
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records  in  the  Hocking  River  Basin  indicate  a base  flow  of  approximately 
one  c.f.s.  per  square  mile  and  this  value  was  adopted  for  the  present 
study . 


Standard  project  storm  and  flood  for  Logan  Dam  and  Reservoir 
Pro iect . The  Logan  Dam  and  Reservoir  Project  would  have  a spillway 
crest  elevation  of  868.3.  Using  the  generalized  rainfall  estimates 
presented  in  EM  1110-2-1411,  a Standard  Project  Storm  and  Flood  was 
determined  for  the  84.1  square  miles  of  drainage  area  above  Logan 
Reservoir.  Pertinent  data  for  the  spillway  are  presented  in  Table 
15-15.  The  natural  and  outflow  hydrographs  are  shown  on  exhibit  15-6. 

Design  storms  and  floods  ^general).  A design  storm  and  flood 
represents  the  limit  of  conditions  against  which  flood  protection  can 
be  provided  within  economic  and  physical  limitations. 

Investigations  of  flood  control  storage  requirements  of  Logan 
Reservoir  have  been  made  with  a view  not  only  toward  providing  suf- 
ficient storage  to  effectively  control  recorded  and  historical  floods 
on  Clear  Creek  and  Hocking  River  but  also  runoff  from  the  most  intense 
storms  of  record  in  adjacent  watersheds  that  could  have  moved  into 
and  centered  over  Clear  Creek  Basin.  The  two  largest  floods  that 
have  occurred  in  and  near  the  Hocking  River  Basin  were  the  flood  of 
August  1935,  which  centered  near  Newcomer stown,  Ohio  and  the  flood  of 
March  1913  which  centered  at  Bellefontaine , Ohio.  To  illustrate  the 
desired  flood  control  storage  in  Logan  Reservoir  Project,  the  largest 
of  these  storms,  March  1913,  was  transposed  to  critically  center  over 
the  drainage  area  above  Logan  Dam.  If  such  a storm  were  to  center 
above  Clear  Creek,  it  would  require  approximately  39,940  acre-feet 
of  storage  (8.9  inches  of  runoff  from  the  drainage  basin)  to  control 
the  flood  in  accordance  with  the  proposed  regulation  plan.  Due  to 
the  improbability  of  exact  centering  of  storms  over  a particular 
drainage  area  of  84.1  square  miles,  8.0  inches  of  runoff  was  adopted 
as  sufficient  flood  control  storage  in  Logan  Reservoir. 

Des  ign  storm  and  flood  for  Logan  Dam  and  Reservoir  Project. 

Us ing  the  reservoir  capacity  which  could  be  provided  up  to  maxim urn 
flood  control  pool  elevation,  the  Standard  Project  Flood  for  Logan 
Reservoir  was  reduced  by  a certain  percentage  to  that  flood  which 
could  be  completely  controlled  by  the  reservoir.  Since  the  Standard 
Project  Flood  is  the  result  of  summer-type  storms,  the  reservoir 
design  storm  is  of  the  summer-type.  Pertinent  data  are  given  in 
Table  15-15. 
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The  spillway  design 

storm anafToooestimateswereprepared  in  accordance  with  EM  1110-2- 
1405.  Hydrometeorological  Report  No.  33,  prepared  by  the  United 
States  Weather  Bureau,  dated  April  1956,  presents  estimates  of  the 
seasonal  variation  of  the  probable  maximum  precipitation  east  of 
the  105th  meridian  for  areas  up  to  1,000  square  miles  and  durations 
up  to  48  hours.  Spillway  design  flood  inflow  hydrographs  were  con- 
structed which  represent  the  critical  volume  and  concentration  of 
runoff  into  the  reservoir  under  the  most  extreme  conditions  con- 
sidered reasonably  possible. 

Probable  maximum  precipitation  . The  month  of  August  was  selected 
as  the  most  critical  storm  producing  period.  Rainfall  values  obtained 
from  HMS  Report  No.  33  were  reduced  by  a basin  shape  factor  of  13  per- 
cent in  accordance  with  criteria  presented  in  Engineer  Circular 
No.  1110-2-27,  dated  1 August  I960.  The  24-hour  rainfall  values  were 
arranged  in  the  most  critical  order  and  the  6-hour  values  in  each 
24-hour  period  were  further  arranged  in  the  most  critical  order.  The 
probable  maximum  precipitation  represents  the  critical  depth-duration- 
area  rainfall  relations  that  would  result  if  conditions  during  an 
actual  storm  in  the  region  were  increased  to  represent  the  most 
critical  conditions  that  are  considered  probable  of  occurrence.  The 
reduced  48-hour  average  rainfall  over  the  watershed  above  Logan  Dam 
is  listed  in  Table  15-16* 

TABLE  15-16 

PROBABLE  MAXIMUM  PRECIPITATION 

Reservoir  Logan 

Drainage  area,  square  miles  84.1 

Stream  Clear  Creek 

Average  depth  of  precipitation,  inches  24.80 

Unit  hvdrograph  development  for  spillway  desip-n  flood*  The 
formation  of  a long  reservoir  in  a natural  drainage  basin  may 
materially  alter  the  regimen  of  flood  runoff  by  synchronizing  high 
rates  of  runoff  originating  above  the  head  of  the  reservoir  with 
maximum  rates  from  areas  contributing  laterally  to  the  reservoir. 

The  time  required  for  flood  waves  to  traverse  natural  channels 
within  the  limits  of  the  proposed  reservoir  is  several  hours.  The 
time  required  for  inflow  into  the  upper  end  of  the  full  reservoir 
to  become  effective  at  the  point  of  reservoir  outflow  ranges  from 
practically  zero  to  about  one  hour.  For  the  purpose  of  this  report, 
zero  time  of  travel  is  assumed  in  all  cases.  The  critical  rate  of 
inflow  into  a full  reservoir  during  the  spillway  design  storm  was 
estimated  by  dividing  the  drainage  area  contributing  to  the  full 
reservoir  into  three  or  more  sub-areas;  namely  (1)  principal 
tributaries,  (2)  minor  sub-areas  immediately  adjacent  to  the 
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reservoir,  and  (3)  the  reservoir  surface.  Unit  hydrographs  were  de- 
rived for  the  respective  sub-areas  by  use  of  such  hydrologic  data  as 
were  available  and  supplemented  by  synthetic  unit  hydrograph  computa- 
tions. The  rate  of  runoff  from  the  reservoir  surface  was  taken  equal 
to  the  rate  of  rainfall.  Exhibit  15-7  shows  the  unit  hydrographs  used 
in  developing  the  spillway  design  flood  for  the  Logan  Reservoir  project. 
An  error  in  the  tabulation  of  the  unit  hydrograph  ordinates  for  Area  2 
will  not  significantly  affect  the  spillway  design  flood  and  these 
corrections  will  be  made  in  future  detailed  project  studies. 

Hypothetical  hydrographs  of  Runoff  from  spillway  design  storm. 
Hydrographs  of  runoff  from  the  various  sub-areas  above  the  proposed 
reservoir,  corresponding  to  the  spillway  design  storm  rainfall-excess 
quantities,  were  computed  and  combined  in  proper  time  relation  to 
obtain  a composite  hydrograph  of  reservoir  inflow.  Hydrographs  were 
obtained  as  follows:  (1)  a provisional  spillway  design  flood  hydro- 

graph representing  runoff  from  the  area  above  the  dam  site  under  natural 
river  conditions,  (2)  a provisional  spillway  design  flood  inflow 
hydrograph  representing  runoff  into  a full  reservoir,  reflecting  the 
effect  of  the  reservoir  in  modifying  the  regimen  of  runoff,  and  (3)  a 
group  of  hypothetical  hydrographs  representing  greater  concentrations 
of  runoff  but  having  the  same  volume  as  the  provisional  spillway  design 
flood  inflow  hydrograph.  Exhibit  15-8  shows  the  various  hypothetical 
hydrographs  of  runoff  from  the  spillway  design  storm  and  the  spillway 
design  flood  inflow  hydrograph  proposed  for  adoption  of  Logan  Reservoir. 

Adopted  spillway  capacity.  The  spillway  capacity  is  based  on  a 
spillway  design  flood  inflow  hydrograph  which  assures  a safe  estimate 
of  the  maximum  reservoir  level  which  would  result  from  the  adopted 
size  and  type  of  spillway  and  the  proposed  method  of  operation. 

Pertinent  data  on  the  spillway  capacity  for  Logan  Reservoir  are  listed 
in  Table  15-17 . 


TABLE  15-17 

SPILLWAY  CAPACITY  DATA  I' 


; 


Logan  Reservoir 


Drainage  area,  square  miles 
t , Stream 

Maximum  reservoir  inflow,  c.f.s. 
Maximum  spillway  discharge,  c.f.s. 


84.1 

Clear  Creek 
83,600 
18,400 


1 J Derived  from  Probable  Maximum  Precipitation  Estimates  and 
application  of  derived  inflow  unit  hydrographs.  Values 
given  are  predicated  on  the  assumption  that  the  reservoirs 
are  filled  to  1007o  of  maximum  flood  control  storage  at  the 
onset  of  the  Spillway  Design  Flood. 
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Unit  hydrographs.  Unit  hydrographs  were  derived,  where  possible, 
by  analysis  of  records  of  runoff  resulting  from  an  isolated  unit  storm 
which  produced  reasonably  uniform  rainfall-excess  rates.  Exhibit  15-9 
shows  the  storm  analyzed  and  exhibit  15-10  shows  the  unit  hydrograph 
pertinent  data  for  Clear  Creek  near  Rockbridge,  Ohio. 

Exhibit  15-11  is  a tabulation  of  the  unit  hydrograph  ordinates 
for  Clear  Creek  near  Rockbridge.  Synthetic  unit  hydrographs  were 
constructed  as  required  and  served  as  a substitute  for  hydrographs 
derived  from  actual  records  and  as  a means  of  correlating  and 
supplementing  observed  data.,^ 

Reservoir  regulation.  Any  reservoir  or  group  of  reservoirs  in 
the  Hocking  River  Basin  must  be  considered  as  part  of  an  integrated 
flood  control  system  for  the  entire  Ohio  River  Basin,  and  the  method 
of  regulation  must  therefore  be  correlated  with  the  operation  of 
reservoirs  on  other  tributaries  of  the  Ohio  River.  For  the  purpose  of 
this  report,  a plan  of  reservoir  operation  was  established,  consistent 
with  the  foregoing  statement,  which  provides  a reliable  index  of  the 
benefits  resulting  from  operation  of  the  one  existing  reservoir  and 
the  proposed  reservoir.  Full  consideration  was  given  to  local  require- 
ments. The  plan  of  operation  is  predicated  on  the  assumption  that  an 
adequate  flood  forecasting  and  flood  warning  system  would  be  in  opera- 
tion at  all  times.  Control  stages  on  the  Hocking  River  during  the 
winter  season  have  been  established  somewhat  higher  than  during  the 
summer  season,  but  only  minor  damage  would  result  to  the  agricultural 
lands  during  the  winter  months.  It  is  considered  desirable  to  empty 
the  reservoirs  as  quickly  as  possible  during  the  winter  months  in 
view  of  the  possibility  of  a major  flood  occurring  at  a time  when  the 
reservoirs  might  be  partly  filled.  Operation  for  Ohio  River  control 
will  begin  in  advance  of  a predicted  crest  stage  of  40  feet  at  Belleville 
Locks  and  Dam,  lower  gage,  and  storage  will  continue  until  the  Ohio 
River  has  crested  and  fallen,  and  further  recession  is  indicated.  A 
stage  of  40  feet  at  Belleville  Locks  and  Dam,  lower  gage,  represents  the 
point  at  which  damage  begins  in  unprotected  communities  of  the  Ohio 
Valley  below  Belleville  Locks  and  Dam.  Table  .15-18  lists  control  flows 
and  stages  at  key  stations  on  the  Hocking  River  and  its  tributaries. 


Plan  of  reservoir  regulation. 


a.  Flood  control.  During  periods  of  storm  runoff,  Logan  and  Tom 
Jenkins  Reservoirs  would  be  operated  to  utilize  the  natural  channel 
capacities  by  releasing  storage  at  rates  not  to  exceed  the  designated 
control  stages  as  given  in  Table  15-18.  For  Hocking  River  and  Sunday 
Creek  control,  storage  of  flood  flows  would  begin  in  advance  of  pre- 
dicted damaging  stages  at  key  points  and  continue  until  predicted  stages 
for  all  control  points  indicate  that  release  of  stored  waters  would  not 
cause  stages  in  excess  of  downstream  control  stages.  For  Ohio  River 
floods,  closure  of  Tom  Jenkins  and  Logan  Reservoirs  would  be  based  on 
a crest  stage  forecast  in  excess  of  40  feet  at  Belleville  Locks  and  Dam, 
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NYDROGRAPM  TABULATION 


INST  ANT  AH  E DU  S DISl'HAHGE 

IN  eft  AT  TIME  DESIGNATED 


DATA  RELATING  TO  UNIT  HYDROGRAPH 


NO. 

UNIT 

OUR AT  ION 
IN  HOURS 

AREA 

REPRESENTCO 

so. 

Nl. 

RENARKS  j 

IDENTIFICATION 

I-A 

3 

Sub-Area  No.  1 

31.2 

Area  at  head  of  reservoir. 

l-B 

3 

• ■ H 

• 

Alternate  to  l-A;  Peak  1 2S%  of  l-A. 

l-C 

3 

m * m 

' * ” 15056  “ - 

2 

3 

* ’ Ho.  2 

49.1 

Estimated  for  turn  of  email  treat. 

3 

3 

* * Ho.  3 

3.6 

Rate  of  runoff  = Rainfall  Intensity. 

H 

3 

Total  at  da* 

64.1 

For  natural  river  conditions. 
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FLOOD  CRITEPIA 
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T 1 ME  IN  HOURS 


«»3»3- 


UNIT 


SO. 

X I 


CORPS  OP  ENGINEERS 

HYETOGRAPH 


•‘Selected  as  "Spillway  Design  Flood." 

•Represents  "Provisional  Spillway  Design  Flood"  runoff  under  nondi 


Ho.  2 49. 1 


Total  84  I 


Runoff  from  design  storm,  exclus 
Hydrograph  "X"  + runoff  from  2 Mi 


Summation  of  small  areas  adjacen' 
Reservoir  surface. 

Hydrograph  No.  I-A  ♦ No.  2 ♦ No. 
reservo  I r. 

Hydrograoh  No.  |-B  + ho.  2 ♦ No. 
reservo i r. 

Hydrograph  No.  I-C  ♦ Ho.  2 + No. 
reservo i r. 

Represents  flow  at  dam  site  unde 


24  48 

TIME  IN  HOURS 


DATA  RELATED  TO  HYPOTHETICAL  HYD 


0*M  row*  iQCy 
1 OCT  •*  ,U:)U 


IN  HOURS 


• 

i 1 

• ! 

Hydrographs  A,  3,  A C 

•8,800  C 

6SJ6  00 

_L_  ' 

r.s 

c.r.s. 

Ihu 

Voi ume  of 
less  0.05 

" D"  — Voi u^e  o f " 
inches  per  hour 

3.5  so.  * 

78,000  f F.  S. 

reservoir  area.  Base  f 
ftM.I  cfs. 

1 0* 

i : •; : . 

: : : : 

fAL  Rtmorr  nm  thf 

• 

Tl 

Tal.Cucaiiage  m 
I0?R.  ALTERNATE 

A 

- 

« 

IT*  RELATED  TO  HYPOTHETICAL  HYDROGRAPHS 


JWoff  from  design  storm,  exclusive  of  2 Max  6 Hr.  Re  (2064)- 
fdrograph  "X*  + runoff  from  2 Max  6 Hr.  R competed  by  U.  G.  |-A. 


Bamat  ion  of  small  areas  adjacent  to  reservoir. 

Hervolr  surface. 

prfrograph  No.  l-A  -r  no.  2 + No.  3 represents  inflow  into  full 
Mtrvoi  r. 

irdrograpb  No.  I-B  + No.  2 + No.  3 represents  inflow  into  full 
►aervoi  r. 

fdrograpH  no.  I-C  ♦ No.  2 + No.  3 represents  inflow  Into  full 
Mervo  i r. 

ipreserts  flow  at  dam  site  under  natural  conditions. 


NOTES 

Rainfall  amounts  based  on  Hydrometeorological 
Report  No.  33,  "Seasonal  Variation  of  the 
Probable  Maximum  Precipitation  East  of  the 
105th  Meridian,  "i.  REDUCED  Of  BASIN  SHAPE 
TAfTOR  IN  ACCORDANCE  WITH  CQ  NO.  1110-2-27. 
Unit  Hydrographs  applied  and  listed  in  the 

Data  Chart  are  shown  on  Exhibit  No.  . 
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OBSERVED  UNIT  HYDROGRAPHS 


DRAINAGE  AREA 
MAXIMUM  ELEVATI 
MINIMUM  ELEVATI' 
MEAN  ELEVATION 
LAND  SLOPE 
MA  N STREAM  SI 


< 

Ll> 

a 60 


IB 


Bn** 


Kl 
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12  24  36  46  60 

TIME  AFTER  START  OF  RAINFALL  EXCESS  IN  HOURS 


DATA  FROM  OBSERVED  UNIT  HYDROGRAPHS 


A V E . |R_A I N FAL L EXC E SSJ  L c p STAGE  Q 


DATE  OF  RAINFALL  LEGEND 

TT)  (2) 


tr  --  3 hrs 


DURATION  AMOUNT 


(mi.)  RECORD)  (Cfs) 


(I) 

6-6  MAR.  1945 


3.40  21.0 
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DRAINAGE  AREA  CHARACTERISTICS 


DRAINAGE  AREA 
MAXIMUM  ELEVATION 
MINIMUM  ELEVATION 
MEAN  ELEVATION  (weighted) 
LAND  SLOPE 
MAIN  STREAM  SLOPE 


(llc  r 

drainage  density 

MAP  SCALE  I-  6 

method  of  flow  separation 
8ASIN  SHAPE  FACTOR 


ELEVATION  IN  FT.  M.S.L 
900  1000 


40  60 

% CHANNEL  DISTANCE  FROM  GAGE 
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UNIT  HYDROGRAPH  BASIC  DATA  SHEFT  (sm. 

(7)  stream  and  station  CLEAR  CREEK  AT  ROCKBRIDGE lat.  ^9°^5 ’20"  long.  82°'s4' 

(8)  date  of  storm 5-6  March- 1945  .»  office in inttmoton  nTKTRTnT 

(10)  DRAINAGE  AREA 87.7  SO.MI.  ( 11)  l 21.^ Ml.  (12)  L^  Q.  Ml. (13)  (LLC J°‘3 

(w)  average  rainfall  T.l+O l n. ( 15)  tr  21.0  hrs.(i6)  direct  runoff 2.1+0 
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S.  (20)  loR  _ 


TIME 

OBSERVED 

ESTIMATED 

DISCHARGE 

BASE  FLOW 

(1000  CFS) 

(1000  CFS) 

(25) 

(26) 

(27) 

ADJUSTED  REPRODUCED 
5 HR  UNIT  STORM 
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(1000  CFS)  (1000  CFS) 
(30)  (31) 
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EXHIBIT  15-11 


A 


lower  gage.  The  reservoirs  would  remain 
at  Belleville  Locks  and  Dam  had  crested, 
recession  was  indicated  as  determined  by 
Ohio  River  and  tributary  operation  times 
follows : 


closed  lAitil  the  Ohio  River 
fallen  one  foot  and  further 
the  U.  S.  Weather  Bureau, 
for  Logan  Reservoir  are  as 


Logan  Dam  to  Enterprise  3 hours 
Logan  Dam  to  Athens  24  hours 
Logan  Dam  to  Belleville  Locks  and  Dam  (Ohio  River)  72  hours 

At  the  end  of  the  regulation  period,  outflows  from  Logan  Reser- 
voir would  be  gradually  increased  to  channel  capacity  of  1600  c.f.s. 
and  maintained  at  that  rate  until  flood  storage  is  released  or  until 
downstream  flood  conditions  require  further  reservoir  operation. 


TABLE  15-18 


CONTROL  FLOWS  AND  STAGES  AT  KEY  STATIONS 


Drainage 

area. 

Summer 

Winter 

Station 

square 

miles 

Stage, 

feet 

Flow, 

Cif |S< 

Stage, 

feet 

Flow, 

c.f.s. 

Hocking  River 
at  Enterprise 

460 

11.0 

4,430 

12.0 

5,190 

Sunday  Creek 
at  Burr  Oak  hJ 

56.8 

687.0  - 

620 

2/ 

688.0  - 

840 

Sunday  Creek 
at  Glouster 

104 

12.5 

1,440 

14.0 

1,980 

Hocking  River 
at  Athens 

944 

16.0 

8,910 

16.0 

8,910 

1/  Tom  Jenkins  Reservoir  "A"  gage 
2/  Elevation  in  feet  above  m.s.l. 

Water  supply  and  water  quality  control.  Allocation  of  total 
storage  in  the  Logan  Reservoir  for  multipurpose  benefits  was  based  on 
demands  estimated  by  EVPCA.  Water  supply  storage  would  be  adequate 
to  insure  a maximum  of  24  million  gallons  per  day  for  direct  with- 
drawal from  the  reservoir  and  piping  to  Lancaster.  Storage  for  min- 
imum releases  would  be  adequate  to  maintain  a minimum  flow  of  15  c.f.s 
in  Clear  Creek.  Water  quality  control  storage  is  included  to  provide 
additional  releases  that  will  be  required  during  the  months  of  August 
and  September  after  year  2020. 
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Sufficient  storage  to  satisfy  minimum  releases,  water  supply 
and  water  quality  control  demands  were  determined  from  a hydrologic 
analysis  of  25  years  of  record  for  the  gaging  station  on  Clear  Creek 
near  Rockbridge,  Ohio.  An  electronic  computer  was  utilized  to 
simulate  various  plans  of  reservoir  operation  to  satisfy  each  water 
use  demand  individually  and  in  different  combinations  with  each 
other.  Based  on  the  results  of  this  study,  37,100  acre-feet  of  total 
storage  would  be  necessary  to  provide  required  minimum  releases, 
water  supply  and  water  quality  control  demands  for  the  year  2070. 
Storage  values  and  priority  of  allocation  of  storages  for  each  water 
demand  are  as  follows: 


Minimum  release  - 

Water  supply 

Water  quality  control 


3,725  acre-feet 
29,900  acre-feet 
3,47 5 acre-feet 


Total,  combined  purposes  - 


37,100  acre-feet 


The  adopted  annual  plan  of  operation  for  the  combined  purposes  is 
presented  as  exhibit  15-12,  This  schedule  should  be  considered  as 
preliminary  and  only  be  used  as  a guide  in  the  design  stage  of  develop- 
ment. Later  refinements  of  rules  of  operation  are  usually  necessary, 
based  on  further  detailed  studies  and  on  actual  operating  experience 
gained  at  similar  existing  projects. 


Effects  of  reservoir  regulation. 

Flood  control.  The  present  plan  of  flood  control  regulation 
for  Tom  Jenkins  and  Logan  Reservoirs  was  tested  by  application  to 
(1)  major  floods  of  record  in  the  Hocking  River  Basin  and  on  the 
Ohio  River,  (2)  the  standard  project  flood  for  Athens  Local  Protection 
Project  and  (3)  the  standard  project  flood  for  each  reservoir.  Reser- 
voir reductions  were  determined  and  routed  to  selected  downstream 
damage  centers  to  obtain  modified  hvdrographs  which  indicate  the  ef- 
fect of  reservoir  regulation  on  natural  hydrographs.  Results  of 
reservoir  regulation  on  the  Athens  standard  project  flood  are  shown  on 
exhibit  15-13.  Additional  Ohio  River  benefits,  attributed  to  Logan 
Reservoir,  were  determined  by  the  Ohio  River  Division  office  in 
Cincinnati,  Ohio.  This  was  accomplished  by  applying  routed  Logan 
Reservoir  reductions  to  Ohio  River  aydronraphs  modified  by  existing 
reservoirs,  those  under  construction  and  those  expected  to  be  com- 
pleted prior  to  1970, 

Water  supply  and  water  quality  control.  Reservoir  releases 
made  in  accordance  with  annual  plan  of  operation,  tested  over  25  years 
of  record  from  1940  - 1965,  would  provide  all  needs  for  minimum  re- 
leases, water  supply  and  water  quality  control.  Based  on  this  period 
of  record,  water  supply  demands  would  be  maintained  100  percent  of 
the  time.  The  average  annual  demands  at  Lancaster  are  projected  to 
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increase  from  about  five  m.g.d.,  currently,  to  12  m.g.d.  in  2020  and 
20  m.g.d.  in  2070.  The  average  summer  month  demand  by  2070  is 
estimated  at  24  m.g.d.,  which  is  equal  to  the  maximum  assured  supply 
from  the  reservoir.  Also,  based  on  the  period  of  record,  the  15  c.f.s. 
minimum  flow  would  be  maintained  100  percent  of  the  time.  The  addi- 
tional releases  needed  after  year  2020  to  maintain  up  to  29  c.f.s. 
total  flow  in  Clear  Creek  during  August  and  September  will  be'  met 
nine  out  of  10  years.  For  drought  conditions  occurring  1 out  of  10 
years,  some  amount  less  than  the  desired  water  quality  control  demand 
would  be  provided  in  accordance  with  the  regulation  schedule. 

Recreation . Withdrawals  and  releases  for  water  supply  and 
water  quality  control  would  result  in  drawdown  of  the  normal  pool, 
thereby  affecting  recreation  development  and  usage.  Drawdown- 
frequency  curves  were  computed  for  each  month  during  the  recreation 
season  under  conditions  projected  for  the  years  2020  and  2070.  This 
study,  based  on  a period  of  record  from  1940  through  1966,  indicates 
that  during  the  recreation  season  in  the  first  half  of  the  project 
life,  a drawdown  of  slightly  over  three  feet  can  be  expected  to  occur 
less  frequently  than  one  time  every  ten  years.  Since  the  water 
supply  demands  on  the  project  will  increase  later  in  the  project  life, 
so  will  the  maximum  expected  drawdown.  Very  late  in  the  project  life 
a drawdown  of  about  five  feet  can  be  expected  once  every  five  years 
during  the  recreation  season.  A three-foot  drawdown  will  reduce  the 
surface  area  to  about  1,575  acres  and  a five-foot  drawdown  to  about 
1,463  acres. 

Table  15-19  gives  frequency  of  drawdown  values  expected  to  occur 
for  Logan  Reservoir  during  the  months  of  June,  July  and  August  for 
the  years  of  2020  and  2070. 


TABLE  15-19 
LOGAN  RESERVOIR 

FREQUENCY  OF  DRAWDOWN  AT  END  OF  MONTH 


Exceedence 

- Year 

For 

Year 

2020  - Drawdown  in  Feet 

June  July  August 

1 

0 

0 

0 

2 

0.1 

0.5 

1.3 

5 

0 . 5 

1.4 

2.4 

10 

0.9 

2.1 

3.2 

20 

2.3 

3.4 

4.3 

For 

Year 

2070  - Drawdown  in  Feet 

Exceedence 

- Year 

June 

July 

August 

1 

0 

0 

0 

2 

0.3 

1.3 

3.1 

5 

1.3 

3.3 

5.4 

10 

2.4 

6.3 

7.8 

20 

5.1 

11.9 

14.5 
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Hydraulic  design  of  reservoir  (general).  The  hydraulic  design 
studies  for  the  project  included  the  determination  of  sizes  of  spill- 
way and  outlet  works  and  elevations  for  the  proposed  dam.  The 
hydraulic  computations  conform  to  the  usual  procedures  for  designs 
of  this  type,  and  were  supplemented  by  data  contained  in  Civil  Works 
Manuals,  Hydraulic  Design  Charts,  and  completed  model  studies  on 
similar  projects. 

Reservoir  design.  Various  sizes  and  types  of  spillways  and  outlet 
works  were  investigated  before  the  final  designs  (see  exhibit  15-22) 
were  selected.  The  outlet  works  were  sized  to  empty  the  impounded 
water  in  a reasonable  length  of  time  and  also  with  sufficient  capacity 
to  discharge  the  downstream  channel  capacity  with  the  reservoir  at 
the  bottom  of  the  flood  control  pool.  Diversion  requirements  were 
also  considered  in  the  selection  of  the  final  size.  Pertinent  data 
relative  to  the  hydraulic  design  of  the  spillway  are  given  in  Table 
15-20  and  data  on  the  proposed  outlet  works  are  presented  in  Table 
15-21.  The  reservoir  design  was  based  on  the  area  and  capacity 
curves  on  exhibit  15-14. 


TABLE  15-20 

SPILLWAY  DATA  AND  TOP  OF  DAM 
LOGAN  RESERVOIR  PROJECT 


Spillway  crest  el.,  m.s.l. 

Type  of  spillway 
Spillway  length,  ft. 

Maximum  pool  el.,  m.s.l. 

Head  on  crest,  ft. 

Peak  inflow  (s.d.f.),  c.f.s. 
Peak  spillway  discharge,  c.f.s. 
Freeboard,  ft. 

Top  of  dam  el.,  m.s.l. 


868.3 

Broad-crested 

100 

884.4 
16.1 

83,600 

18,400 

5.6 

890 


TABLE  15-21 
OUTLET  WORKS  DATA 
LOGAN  RESERVOIR  PROJECT 


Tunnel  size,  ft. 

10  (circular 

Regulating  gate,  number  and  size 

2-5 ' 8"xl0 ' 0" 

Low  flow  sluice,  in. 

24 

Maximum  outlet  capacity,  c.f.s. 

4050 

Width  of  stilling  basin,  ft. 

28 

Length  of  sloping  apron,  ft. 

46 

Length  of  level  basin,  ft. 

46 

Invert  el.  (bottom)  of  basin,  m.s.l. 

763 

Top  el.  of  training  walls 

784 

III-15-81 


THOUSAND  ACRES 


ONE  INCH  RUNOFF  = 4,485  ACRE  FEET  AREA  CAPACITY  CURVES 

DRAINAGE  AREA  = 84.1  SQUARE  MILES  u.  s ARMY  ENGINEER  DISTRICT,  HUNTINGTON 

CORPS  OF  ENGINEERS 
HUNTINGTON,  W VA  APRIL  1964 


1 L . GEOLOGIC 


This  paragraph  presents  the  general  geology  of  the  Hocking  River 
Basin  and  preliminary  geology  and  soils  data  for  Logan  Dam  site. 

Logan  Dam  site  is  located  on  Clear  Creek,  a major  tributary  of  the 
Hocking  River  in  the  general  vicinity  of  the  city  of  Logan,  Hocking 
County,  Ohio.  The  information  presented  includes  data  obtained  by 
geological  reconnaissance,  subsurface  exploration,  and  research  of 
documentary  literature. 

Physiography  and  topography  - The  Hocking  River  rises  approxi- 
mately 35  miles  southeast  of  Columbus,  Ohio,  near  the  town  of  Canal 
Winchester  at  the  Franklin-Fa irf ield  County  line.  From  this  point  at 
an  elevation  of  1100  feet  above  mean  sea  level,  the  stream  flows  in  a 
southeasterly  direction  to  its  junction  with  the  Ohio  River  at  Hocking- 
port , Ohio.  The  elevation  at  its  confluence  with  the  Ohio  River  is 
552  feet  above  mean  sea  level  making  a total  fall  of  548  feet.  The 
Hocking  River  is  94.5  miles  in  length,  has  an  average  slope  of  4.75 
feet  per  mile,  and  drains  approximately  1,180  square  miles.  Most  of 
its  course  is  through  a broad  flat  valley  averaging  1/2  mile  in  width, 
which  is  subject  to  frequent  flooding.  This  valley  is  cleared  and 
generally  under  cultivation. 

The  Hocking  River  watershed  lies  wholly  within  the  Appalachian 
Plateau  Physiographic  Province,  Kanawha  Section.  This  section  is 
characterized  by  a mature  plateau  of  fine  texture  with  moderate  to 
strong  relief.  The  total  relief  of  the  region  generally  exceeds  500 
feet.  The  plateau  surface  is  about  1,100  feet  above  mean  sea  level 
and  is  now  in  evidence  only  along  the  summits  of  the  main  ridges  of 
the  area . 

The  Hocking  River  watershed,  which  embraces  major  portions  of 
Fairfield,  Perry,  Hocking  and  Athens  Counties  and  small  portions  of 
Meigs,  Morgan  and  Washington  Counties,  is  divided  topographically  into 
two  regions  by  glaciation.  The  upper  reaches  of  the  Hocking  River 
have  been  glaciated  and  are  character ized  by  low,  gently  sloping  hills 
and  broad,  flat  valleys.  The  topography  of  the  central  and  lower 
reaches  has  not  been  affected  by  direct  glaciation  and  differs  markedly 
with  the  upper  reaches.  At  the  margin  of  the  glaciated  area,  approx- 
imately two  miles  upstream  of  the  Logan  Dam  site,  the  valley  of  the 
main  stream  narrows  conspicuously,  the  slopes  steepen,  and  the  relief 
becomes  greater.  The  glaciated  area  is  fairly  well  dissected  near 
its  margin,  exhibiting  rolling,  moderately  steep  hills  and  broad  valleys. 
Above  this  transitional  zone  the  rolling  upland  surface  becomes  smoother 
and  the  valleys  widen  toward  the  north.  Heavy  glacial  drift  characterizes 
this  area  and  in  some  places  the  drift  completely  obscures  the  bedrock 
in  hills  and  valleys.  Below  this  transition  zone  the  valleys  are  filled 
with  considerable  thicknesses  of  glacial  outwash  materials.  The  area 
now  drained  to  the  southeast  by  the  Hocking  River  originally  drained  to 
the  northwest.  This  former  stage  drainage,  called  the  Haydensville 
River,  was  blocked  by  the  Illinoian  Ice  Sheet,  Scioto  Lobe,  and  its 
flow  reversed  to  the  present  Hocking  River  course  with  associated  glacial 
and  glacial  outwash  deposition. 
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Stratigraphy  - The  Hocking  River  flows  in  a southeasterly  direction 
dissecting  sedimentary  strata  of  Permian,  Pennsylvanian,  and  Mississip- 
pian  Age.  These  great  thicknesses  of  shallow-water  sediments  are  now 
exposed  in  Ohio  as  parallel,  elongated  belts  trending  in  a northeast 
to  southwest  direction.  The  strata  includes,  in  descending  geologic 
order,  the  Greene,  Washington,  Monongahela,  Conemaugh,  Allegheny  and 
Pottsville  formations  of  Permian  and  Pennsylvanian  Age  and  the  Waverly 
series  of  Mississippian  Age.  The  Hocking  River  Basin  for  the  most 
part  is  imbedded  in  Pennsylvanian  Age  strata.  The  Mississippian  is 
found  only  in  the  upper  reaches  of  the  stream  and  the  Permian  is 
present  for  approximately  ten  miles  near  the  confluence  of  the  stream  . 
with  the  Ohio.  Exhibit  15-15  is  a geologic  map  of  the  Hocking  Basin. 

Structural  geology  - The  flow  of  the  Hocking  River  and  its  tribu- 
taries has  not  been  noticeably  affected  by  geologic  structure.  The 
bedrock  of  eastern  Ohio,  including  that  of  the  Hocking  Valley,  forms 
part  of  the  eastern  flank  of  the  Cincinnati  Anticline.  This  arch  was 
formed  contemporaneously  with  the  subsidence  of  the  Appalachian  Geo- 
syncline and  has  so  influenced  the  strata  as  to  give  it  a general 
southeasterly  dip  towards  the  axis  of  the  geosyncline.  The  normally 
gentle  slope  of  one  degree  or  less  is  interrupted  only  locally  by 
smaller  scale  structures  such  as  the  Cambridge  Arch  and  the  Parkersburg- 
Lorain  Syncline.  Neither  of  these  structures  affects  the  strata  of 
the  Hocking  River  Valley. 

Site  geology  - Logan  Dam  site  is  located  on  Clear  Creek  near  the 
Hocking-Fairfield  County  line,  approximately  4 miles  west  of  the  town 
of  Rockbridge,  Ohio.  Clear  Creek  is  the  largest  of  the  easterly  flow- 
ing tributaries  of  the  Hocking  River  and  enters  the  main  stream  73.6 
miles  above  its  mouth.  From  its  source  near  the  town  of  Royalton  in 
Fairfield  County  at  an  elevation  of  1090  feet  above  sea  level,  Clear 
Creek  flows  23.7  miles  to  its  confluence  with  the  Hocking  River  at  an 
elevation  of  746  feet  above  mean  sea  level.  The  average  fall  for  its 
entire  length  is  14,5  feet  per  mile.  The  stream  is  comparatively 
straight  except  in  western  Fairfield  County  where  the  course  is  winding. 
The  upper  and  middle  reaches  of  the  valley  are  comparatively  wide  con- 
verging into  a narrow  gorge  near  its  confluence  with  the  Hocking  River. 
The  stream  flows  at  an  elevation  of  778  feet  above  sea  level  at  the 
dam  site  with  ridges  in  the  vicinity  reaching  1160  feet  above  sea  level 
making  a total  relief  of  380  feet.  Clear  Creek  flows  over  the  Waverly 
Series  of  Mississippian  Age  throughout  its  entire  length.  No  mineral 
resources  of  economic  importance  are  found  within  the  reservoir  area. 

The  rock  at  Logan  Dam  site  is  included  in  its  entirety  in  one 
member  of  the  Cuyahoga  Formation.  This  member,  the  Black  Hand  sand- 
stone, is  greatly  elongated  with  a bar-like  configuration.  Its  axis 
trends  slightly  west  of  north.  To  the  east  and  west  it  interfingers 
with  other  members  of  the  Cuyahoga.  All  structures  associated  with 
the  dam  and  appurtenant  works  will  be  founded  in  this  member.  Much 
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higher  on  the  ridges  in  the  area  of  the  dam  this  member  is  overlain 
disconformably  by  the  siltstones  and  sandstones  of  the  Logan  member. 

The  rock  of  the  Black  Hand  sandstone  at  the  dam  site  is  characterized 
by  very  deep  and  severe  weathering.  It  is  essentially  a massive  medium 
grained,  micaceous  and  conglomeratic  sandstone.  Subsurface  explora- 
tions, however,  revealed  its  leached  condition  and  the  great  number  of 
clay  lenses  and  layers  present  along  minor  bedding  planes.  The  spill- 
way channel  and  the  dam  core  trench  will  be  founded  on  this  member. 

The  outlet  works  will  also  be  driven  through  and  founded  upon  this 
sandstone.  Due  to  the  steepness  of  the  slopes  on  the  abutments,  the 
thickness  of  soils  rarely  exceeds  5 feet.  A reversal  in  direction  of 
flow  following  the  Illinoian  stage  glacial  advance  cut  a deep  gorge 
now  followed  by  Clear  Creek.  Glacial  outwash  then  filled  this  gorge 
forming  the  buried  valley  conditions  now  present  at  the  dam  site. 

The  outwash  material  is  composed  of  60  to  65  feet  of  silty  sand  and 
gravel.  This  material  is  overlain  by  5 to  10  feet  of  alluvial  silts 
and  sands.  Due  to  the  massiveness  of  the  Black  Hand  sandstone,  there 
is  no  continuous  evidence  of  any  appreciable  dip  in  the  strata.  Also, 
due  to  the  weathering  characteristics  of  this  sandstone,  no  major  joint 
systems  could  be  distinguished  in  outcrops  within  the  reservoir  area. 

Subsurface  investigations.  Subsurface  investigations  included 
drive  sampling  of  overburden,  drilling  without  sampling  and  NX  size 
rock  core  drilling.  The  locations  of  all  exploratory  borings  are 
shown  on  Exhibit  No.  15-17.  One  drive  sample  boring  was  made  at  the 
spillway  site  to  determine  the  thickness  and  type  of  overburden  present. 
In  addition,  drive  samples  were  obtained  from  borings  C64-2,  C64-3 
and  C64-4  at  the  dam  location.  Samples  were  taken  at  three-foot  inter- 
vals or  with  every  change  in  material  and  were  classified  in  the  field 
and  at  the  District  Office.  One  hole  near  the  proposed  dam  axis, 

D64-2,  was  drilled  with  a fishtail  bit  to  determine  top  of  rock.  No 
samples  were  taken.  Also  in  holes  C64-2,  C64-3  and  C64-4,  drilling 
without  sampling  was  performed  to  the  top  of  rock  where  samples  of 
the  materials  could  not  be  recovered  below  the  water  table.  Five  NX 
size  core  borings  were  made  to  investigate  foundation  conditions  at 
the  dam,  spillway  and  tunnel  locations.  Detailed  logs  of  the  recovered 
cores  were  made.  Exhibit  15-18  shows  graphic  logs  of  all  holes.  No 
pressure  testing  was  performed. 

Foundation  conditions  and  treatment. 


Dam  - Three  NX  size  core  borings  C64-2,  C64-3  and  C64-4,  were  made 
at  the  location  of  the  original  dam  kxis.  These  were  drilled  to  de- 
termine the  character  of  the  foundation  rocks  and  the  character  and 
thickness  of  the  materials  in  the  buried  valley.  The  foundation  rock 
ia  the  sandstone  of  the  Black  Hand  member  as  previously  discussed. 

The  sandstone  is  less  severely  weathered  under  the  valley  than  was 
evidenced  on  the  slopes  above.  Another  NX  size  boring  was  drilled  on 
the  right  abutment  at  the  location  of  the  intake  structure  of  the 
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AaBACVIATIONS 


a. 

ai^la 

ar. 

argil  Is  oe  ous 

aran 

srenaosous 

b. 

bone 

bd 

bed(ded)(  lng) 

bf. 

buff 

bk. 

black 

bkn. 

brohsi. 

bl. 

blue 

bot. 

bottaa 

bra. 

brace  la(  tad) 

br. 

brown 

c. 

coarse 

ca. 

calcareous 

cart. 

carbonaceous 

cl. 

clayey 

ela. 

clean 

coap. 

ccagpact 

cone. 

concretion 

corvg. 

conglomeratic 

cont. 

contains 

cr. 

crushed 

cat. 

crystal(llns) 

cea. 

ccaent(ed) 

cav. 

cavity,  cavern 

dl. 

dirty 

dla. 

disaster 

dlag- 

diagonal 

dla. 

disintegrated 

dlss. 

disseminated 

4k. 

dark 

dn. 

tenee 

f. 

fine 

far. 

ferruginous 

ns. 

fissile 
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h. 
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hi. 
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hor. 
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lnt. 
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lntbd. 

Interbedded 

jt. 
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1. 
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las. 
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layer(s) 

lay. 

la. 

lean 

Ian. 
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It. 

light 
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silty 
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vegetation 
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outlet  works.  The  core  taken  from  this  boring  reflected  the  deep 
severely  weathered  character  of  the  rocks  forming  the  dam  abutments. 

A core  trench  will  be  excavated  into  rock  along  the  entire  length  of 
the  dam  section.  Below  the  core  trench  a grout  curtain  will  be 
developed.  It  is  probable  that  a large  amount  of  grout  will  be 
required  to  obtain  positive  cutoff.  Exhibit  15-19  is  a geologic 
section  through  the  dam. 

Outlet  works  - One  NX  size  core  boring,  C64-5,  was  drilled  on  the 
centerline  of  the  proposed  tunnel  near  the  intake  structure.  The 
tunnel  will  be  driven  through  the  severely  weathered  Black  Hand  sand- 
stone previously  mentioned  and  the  intake  and  outlet  works  will  be 
founded  on  this  same  member.  The  roof  of  the  concrete  lined  tunnel 
will  require  support  by  structural  steel  ribs  or  rock  bolts. 

Spillway  - Borings  C64-1  and  D64-1  were  drilled  at  the  proposed 
spillway  site.  The  entire  spillway  cut  will  be  made  in  the  Black 
Hand  sandstone  and  the  spillway  channel  will  be  founded  in  this  same 
member.  The  integrity  of  the  spillway  crest  in  this  weathered  sand- 
stone will  be  protected  by  a broadcrested  weir.  The  slopes  adjacent 
to  this  weir  are  paved  up  to  20  feet  above  crest  elevation  to  protect 
against  side  channel  scour.  Approximately  320,000  cubic  yards  of 
the  sandstone  excavated  from  the  spillway  will  be  used  in  the  rolled 
random  section  of  the  proposed  dam  design.  Exhibit  15-20  is  a 
geologic  section  through  the  spillway  crest. 

Leakage  conditions  - The  rim-rock  of  Logan  Reservoir  is  mainly 
within  the  massive  Black  Hand  sandstone  of  the  Cuyahoga  formation. 

No  major  problems  in  reservoir  leakage  are  expected  although  the  Black 
Hand  sandstone  exhibits  marked  differential  weathering  along  bedding 
planes.  The  bedding  planes  of  this  formation  contain  accumulations 
of  clays  and  silts  and  some  iron  oxide  deposits.  A grout  curtain  will 
be  formed  in  the  rock  in  the  foundation  and  abutments  at  the  dam  site 
to  control  leakage  at  the  site.  A review  of  reservoir  topography 
reveals  no  low  or  narrow  divides  which  would  drain  the  proposed 
reservoir.  Due  to  the  potentially  pervious  character  of  the  sands  and 
gravels  underlying  the  dam  site,  an  impervious  core  extending  to  rock, 
in  conjunction  with  the  aforementioned  grout  curtain,  has  been  proposed 
to  provide  positive  cutoff  of  underseepage.  Ground  water  levels  were 
not  recorded  during  subsurface  investigations  or-  the  dam  .abutments. 

It  is  felt  that  these  levels  will  be  low  but  further  investigations 
will  be  required  to  determine  whether  or  not  this  level  is  low  enough 
to  become  a leakage  problem. 

Construction  materials  - A total  of  368,000  cubic  yards  of 
random  material,  450,000  cubic  yards  of  impervious  material,  21,000 
cubic  yards  of  dumped  riprap  material  and  127,000  cubic  yards  of 
transition  and  blanket  drain  materials  will  be  required  for  con- 
struction of  the  Logan  Dam.  All  random  material  will  be  available 
from  the  spillway  excavation.  Geologic  reconnaissance  of  the 
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uplands  in  the  vicinity  of  the  dam  site,  which  included  very 
limited  hand  augering  of  soils,  indicates  impervious  materials  are 
present  in  sufficient  quantities.  A borrow  area,  located  on  ridges 
north  of  the  dam  site  and  the  Clear  Creek  Nature  Area  has  been  tenta- 
tively chosen  as  a source  of  impervious  material.  Construction  haul 
roads  will  be  located  with  a view  to  later  incorporation  into  parking 
areas  and  access  and  circulation  roads.  Riprap  materials  and  concrete 
aggregate  sources  are  present  commercially  within  a 50-mile  radius  of 
the  dam  site.  The  materials  needed  for  transition  and  blanket  drain 
construction  could  possibly  be  obtained  by  stockpiling  and  processing 
of  sands  and  gravels  removed  from  the  valley  during  construction  or 
from  numerous  commercial  sand  and  gravel  producers  in  the  area. 

Cone lusions  - Preliminary  subsurface  investigations  indicate 
that  conditions  in  the  foundations  and  abutments  are  satisfactory 
for  construction  of  a rolled  impervious  earth  and  rolled  random 
rock  dam.  Both  the  spillway  slopes  and  the  base  of  the  spillway 
channel  will  be  founded  in  sandstone  and  should  require  no  special 
treatment.  The  tunnel  will  be  excavated  from,  and  the  outlet  and 
intake  structures  founded  upon,  this  same  sandstone  member  with  no 
major  foundation  problems  anticipated.  Due  to  the  deeply  weathered 
characteristics  of  the  Black  Hand  sandstone,  extensive  excavation 
and  grouting  may  be  necessary  for  the  development  of  positive 
cutoff.  Ample  random  rock  and  impervious  earth  materials  are  potentially 
available  within  an  economic  range  of  the  dam  site. 

12.  STRUCTURAL 

Structural  features  are  shown  on  exhibits  15-21  and  15-22.  The 
dam  would  be  a two  zone  embankment.  The  upstream  zone  of  the 
embankment  would  be  composed  of  rolled  impervious  earth  from  borrow 
areas  and  the  downstream  zone  would  be  rolled  random  rock  from  the 
spillway  excavation.  The  entire  upstream  slope  would  be  protected 
against  erosion  by  three  feet  of  dumped  riprap,  underlain  by  one 
foot  of  bedding  material.  The  downstream  slope  would  be  protected 
against  spillway  tailwater  erosion  by  an  oversize  rock  toe.  Seepage 
through  the  embankment  would  be  intercepted  by  an  inclined  drain 
separating  the  two  embankment  zones.  A horizontal  blanket  drain, 
extending  up  both  abutments  to  five  feet  above  spillway  tailwater, 
would  provide  drainage  from  the  inclined  drain  to  the  downstream 
toe  of  the  dam.  An  impervious  core  extending  to  rock,  in  conjunction 
with  a grout  curtain  would  provide  positive  cutoff  of  underseepage. 

The  dam  would  have  a maximum  height  from  existing  stream  bottom  to 
crest,  of  114  feet  and  a crest  length  of  600  feet.  The  crest  of  the 
dam  would  be  at  elevation  890  and  would  be  32  feet  wide.  The  exterior 
slope  of  the  dam  would  be  1 vertical  to  3.5  horizontal  upstream  and 
1 vertical  to  3.0  horizontal  downstream. 

A spillway  100  feet  wide  would  be  excavated  through  a low  ridge 
near  the  left  abutment  of  the  dam.  The  spillway  would  discharge  into 
a ravine  which  would  return  the  flow  to  Clear  Creek  approximately 
1200  feet  downstream  from  the  dam.  The  spillway  crest,  located  at 
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elevation  868.3,  would  be  protected  by  a broad -crested  weir.  The 
slope  adjacent  to  the  weir  would  be  paved  to  elevation  890  for 
protection  against  scour  during  periods  of  spillway  discharge. 
Both  the  broad -cres ted  weir  and  the  liner  walls  would  be  provided 
with  anchors  and  drains. 


The  outlet  works  would  consist  of  an  approach  channel,  intake 
structure  (with  service  bridge),  tunnel  transition,  tunnel,  tunnel 
outlet  monolith,  stilling  basin,  and  outlet  channel.  All  of  these 
structures,  except  the  extremities  of  the  channels,  would  be  founded 
on  rock.  The  approach  channel  would  have  a 30  foot  bottom  width  and 
a length  of  approximately  700  feet,  with  side  slope  cuts  of  2 vertical 
to  1 horizontal  in  rock  and  1 vertical  to  1.5  horizontal  in  overburden. 
It  would  serve  to  divert  the  flow  of  Clear  Creek  to  the  intake  structure 
and  tunnel  until  reservoir  pools  are  developed. 

The  wet-well  control  tower  would  have  two  5'-8"  x lO'-O"  sluice 
gates  for  regulation  and  passage  of  normal  flows  and  the  low  flow  would 
be  controlled  through  a 24-inch  diameter  pipe.  There  would  also  be 
three  additional  multiple  level  intake  gates  for  selective  discharge 
regulation  to  admit  water  of  selected  temperature  and  oxygen  content 
for  maintenance  of  fish  life  downstream.  The  control  tower  houses  a 
water  supply  system  with  sufficient  capacity  to  serve  two  damtenders' 
dwellings  and  public  use  facilities  located  in  the  dam  site  area. 

Access  to  the  control  tower  would  be  by  bridge  from  the  crest  eleva- 
tion of  the  dam. 

The  tunnel  transition,  which  begins  at  the  upstream  portal, 
would  be  34  feet  in  length.  The  two  5' -8"  x 10'-0"  rectangular  sluices 
at  the  portal  would  connect  to  a 10  foot  diameter  circular  tunnel  at 
the  end  of  the  transition.  The  concrete  lined  tunnel  would  be  a 
conventional  type  and  would  be  860  feet  in  length,  including 
the  tunnel  outlet  monolith. 

The  stilling  basin  would  be  the  conventional  jump  type  with  two 
rows  of  baffle  blocks  and  an  end  sill.  An  outlet  channel,  510  feet 
long  would  return  the  flow  from  the  stilling  basin  to  Clear  Creek. 

13.  RELOCATIONS 

United  States  Routes  22  and  33  and  Ohio  Route  159  are  the  principal 
highways  serving  the  general  project  area.  These  highways  are  supple- 
mented by  several  county  and  township  roads  which  provide  access  to 
lands  adjacent  to  the  reservoir.  There  is  no  existing  railroad  within 
the  limits  of  the  proposed  Logan  Reservoir. 

The  project  would  require  relocation  of  5 miles  of  County  Roads 
24,  26,  28  and  Township  Roads  262,  111  and  309.  Approximately  7.90 
miles  of  county  roads  and  7.33  miles  of  township  roads  would  be 
abandoned,  except  where  some  may  be  left  in  place,  subject  to  flooding, 
for  access  to  proposed  recreation  areas.  Relocated  roads  would  be 
based  on  Ohio  Minimum  Design  Standards  for  Rural  Highways  with  average 
daily  traffic  volumes  controlling  criteria.  A reservoir  map  showing 
the  relocated  highways  is  included  as  exhibit  15-3. 
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Estimates  have  been  inc  hided  for  the  cost  of  relocating  County 
Roads  24  and  26  across  the  proposed  reservoir.  These  crossings  are 
not  compatible  with  the  Environmental  Resources  Development  Plan  and 
elimination  of  the  crossings  would  be  very  desirable.  The  estimates 
were  included  because  it  is  not  considered  appropriate  to  attempt  to 
reach  a negotiated  agreement  for  abandonment  of  these  roads  at  this 
time.  It  is  proposed  that,  following  modification  of  project 
authorization  by  the  Congress  and  subsequent  detailed  site  selection 
studies,  the  Chief  of  Engineers  be  authorized  to  participate  in  the 
construction  or  reconstruction  of  transportation  and  utility  facilities 
in  advance  of  project  construction,  as  required,  to  avoid  increased 
costs  for  relocations.  Adoption  of  this  proposal  would  permit  negotia- 
tions between  the  Ohio  Departments  of  Natural  Resources  and  Highways, 

County  Officials  and  the  Corps  of  Engineers  concerning  plans  for  highway 
relocations  soon  after  Congressional  approval.  If  negotiations  result 
in  agreement  for  abandonment  of  highways  crossing  the  reservoir,  funds 
included  for  these  relocations  then  could  be  used  to  improve  alternate 
routes  and/or  periphery  roads. 

Various  utility  lines  would  be  affected  requiring  the  relocation 
or  abandonment  of  high  pressure  gas  transmission  lines  and  medium 
pressure  gas  distribution  pipe  lines.  Relocation  and  removal  of 
medium  voltage  distribution  power  lines  and  miscellaneous  local  and 
long  distance  telephone  lines  also  would  be  required.  Following  is 
a more  detailed  discussion  of  the  affected  facilities. 

In  the  project  area,  the  Ohio  Fuel  Gas  Company  owns  and  operates 
the  transmission  and  distribution  pipe  lines  of  8 inches  and  10  inches 
in  diameter.  The  proposed  adjustment  of  the  10-inch  line  includes 
providing  manifolds  across  the  reservoir  and  weighting  of  both  the 
existing  and  the  manifold  line.  The  8-inch  line  would  be  abandoned 
since  it  serves  only  one  residence  and  a new  2 -inch  line  would  be 
provided  above  pool  to  provide  that  service. 

The  power  facilities  affected  by  the  proposed  project  are  owned 
and  operated  by  Ohio  Power  Company  and  South  Central  Electric  Coopera- 
tive, Incorporated.  These  facilities  consist  of  one  4-wire,  3 phase 
and  several  2-wire,  single  phase  distribution  lines.  Approximately 
15.5  miles  of  distribution  line  would  be  removed  and  replaced  with  5.8 
miles  of  new  lines. 

Approximately  9.59  miles  of  telephone  lines  and  cables  would  re- 
quire removal  and  12.14  miles  of  new  lines  constructed.  These  facilities 
are  owned  and  operated  by  the  Ohio  Bell  Telephone  Company  and  the 
General  Telephone  Company  of  Ohio. 

Where  it  is  necessary  to  make  relocations  of  gas,  electric  or  telephone 
lines  through  the  Clear  Creek  Nature  Area  or  recreation  areas,  consideration 
will  be  given  to  make  these  installations  underground  in  order  to  preclude 
environmental  intrusions.  All  relocations  will  be  coordinated  with  the 
agencies  responsible  for  administering  the  recreation  potential  of  the  projec 
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There  are  two  cemeteries  located  in  the  proposed  project  area. 

The  Hopewell  Cemetery,  containing  approximately  160  graves,  is  located 
on  Fairfield  County  Road  No.  69,  near  its  junction  with  Fairfield 
County  Road  No.  28.  The  Clearport  Cemetery,  containing  approximately 
600  graves,  is  located  on  Fairfield  County  Road  No.  24,  near  its 
junction  with  Fairfield  County  Road  No.  69.  The  cemeteries  are  above 
the  maximum  flood  control  pool  elevation  868.3,  but  are  located  within 
the  proposed  Government  taking  line.  It  is  considered  necessary  to 
relocate  the  cemeteries  to  suitable  reinterment  sites  outside  the 
project  boundaries  to  avoid  conflicts  of  usage  and  inconvenience  to 
cemetery  interests. 

14.  REAL  ESTATE 

The  proposed  reservoir  would  extend  approximately  11  miles  upstream 
along  Clear  Creek  and  lies  in  the  northwesterly  portion  of  Hocking 
County  and  in  the  southwesterly  portion  of  Fairfield  County. 

The  extent  of  land  acquisition  and  real  estate  interests  to  be 
acquired  would  essentially  conform  to  the  amended  "Joint  Policies  of 
the  Department  -ef  the  Interior  and  the  Army  Relative  to  Reservoir 
Project  Lands."  The  fee  taking  would  be  established  by  applying  the 
criteria  for  acquisition  to  a minimum  distance  of  300  feet  landward 
of  the  full  flood  control  pool  stage  or  to  a vertical  guide  taking  line 
five  feet  above  that  pool  stage,  whichever  is  greater.  Fee  title  would 
be  taken  to  the  reservoir  lands,  nature  area  lands,  dam  site,  or 
construction  areas,  along  with  the  entireties  of  properties  which  would 
be  unduly  severed  or  left  without  reasonable  access.  Exceptions  to  this 
general  policy  would  be  in  remote  areas  of  the  project  where,  due  to  in- 
frequent flooding,  it  is  considered  to  be  in  the  best  interest  of  the 
Government  to  acquire  flowage  easements.  Lands  to  be  acquired  for  the 
nature  area  and  specifically  for  recreation  development  purposes  would 
lie  outside  the  minimum  taking  limits  as  determined  by  the  general 
policy.  The  final  limits  of  land  required  for  these  special  purposes 
will  be  determined  by  studies  to  be  made  subsequent  to  authorization  of 
the  purposes.  All  mineral  rights  would  be  acquired  except  oil  and  gas 
which  would  be  subordinated  to  project  purposes.  Preliminary  esti- 
mates of  the  tentative  taking  include  about  8,750  acres  of  joint  use 
lands,  3,100  acres  specifically  for  general  recreation  development 
and  3,800  acres  for  the  nature  area.  These  approximate  areas  and 
the  project  limits  and  outlines  indicated  on  exhibit  15-23  will  be 
subject  to  revision  in  detailed  post-authorization  studies. 

The  project  area  is  divided  into  two  distinctly  different  categories. 
The  upper  part  of  the  project  lies  in  a glaciated  area  which  is  charac- 
terized by  low  gently  sloping  hills  and  broad  flat  valleys.  The  lower 
portion  of  the  project  lies  on  the  well  defined  margin  of  the  glaciated 
area  and  in  an  area  that  has  not  been  affected  by  direct  glaciation. 

This  lower  portion  of  the  project  contains  a conspicuous ly  narrow  main 
stream  vaLley  bordered  by  rugged  slopes  which  form  the  adjacent  irregularly 
shaped  ridges. 
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The  terrain  has  notably  governed  the  development  in  the  project 
area.  The  flat  lands  in  the  upper  portion  of  the  project  are  divided 
into  farm  units.  There  is  a small  farm  community  known  as  Clearport, 
located  in  the  center  of  the  project  area.  Clearport  centers  around 
a general  store,  two  churches,  a community  building,  an  unusually  large 
junk  yard,  and  about  ten  residential  properties.  The  only  other  urban 
area  in  the  vicinity  of  the  project  is  the  town  of  Amanda  located  out- 
side the  project  limits  at  the  upper  reaches  of  the  pool.  The  economy 
of  the  project  area  is  dependent  on  agriculture.  The  lower  portion 
of  the  project  area  is  not  suitable  for  farming  due  to  the  rugged 
terrain.  This  area  is,  hc^ever,  highly  developed  in  that  the  timber 
and  natural  beauty  have  been  preserved  and  cultivated. 

The  Camp  Fire  Girls,  Inc.  currently  have  holdings  of  about  500 
acres  which  is  located  within  the  area  of  the  proposed  Nature  Area  in 
Clear  Creek  Valley.  It  is  proposed  that  the  Camp  Fire  Girls  land 
holdings  be  exempted  from  acquisition  subject  to  provisions  that: 

(1)  In  the  event  the  area  were  no  longer  used  for  its  present  purpose, 
the  land  would  be  conveyed  to  the  Federal  Government;  (2)  the  Federal 
Government  be  permitted  to  develop  nature  trails  or  other  facilities 
on  lands  owned  by  Camp  Fire  Girls,  Inc.,  in  a manner  that  would  be 
compatible  with  operation  of  the  camp;  and  (3)  the  Federal  Government 
be  granted  the  right  to  review  and  approve  plans  for  future  improve- 
ments on  lands  owned  by  Camp  Fire  Girls,  Inc. 

Real  estate  costs  were  based  on  a gross  appraisal  prepared 
during  preliminary  planning  stages.  Additional  lands  subsequently 
incorporated  for  recreation  and  nature  area  purposes  were  not 
appraised.  Costs  for  acquiring  these  added  lands  were  estimated 
by  applying  unit  costs  for  similar  types  of  land  and  improvements 
in  the  appraised  area  to  corresponding  units  in  unappraised  areas. 

A contingency  factor  of  25  percent  was  added  to  the  costs  thus 
es  tima  ted . 

15.  ENVIRONMENTAL  RESOURCES  DEVELOPMENT  - THE  CONCEPT  EVOLUTION 

The  evolution  of  a comprehensive  plan  for  the  development  of  en- 
vironmental resources  brought  about  substantive  questions  bearing 
upon  formulation  of  an  optimum  water  resource  and  related  development 
plan.  In  that  respect,  those  considerations  bearing  upon  formulation 
have  been  previously  discussed,  and  principally  included  the  overall 
shaping  of  a plan  which  would  best  provide  for  preserving  and  enhancing 
the  valuable  natural  environment  of  Clear  Creek  within  the  framework 
of  the  multiple  objectives  of  resources  planning.  The  formulation 
process  required  an  analysis  of  the  evolution  of  plans  for  the  Clear 
Creek  Nature  Area. 

Formulation  of  an  outdoor  recreation  plan  involved  monetary  analysis 

! on  objectives  developed  independently.  The  resulting  outdoor 
► • ’ • it  i m plan  brings  together  the  views  of  the  Ohio  Department  of 
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Natural  Resources;  the  Bureaus  of  Outdoor  Recreation  and  Sport  Fisher- 
ies and  Wildlife  of  the  U.  S.  Department  of  the  Interior;  and  the 
Corps  of  Engineers.  Adjustments  have  of  necessity  been  made  in  the 
[ general  recommendations  of  each  participant  in  order  to  accommodate 

a resource  plan  of  widest  human  benefit. 

It  particularly  should  be  noted  that  the  character  of  the' plans 
presented  herein  departs  from  the  access-oriented  concepts  that  have 
in  the  past  accompanied  such  water  resource  development  proposals. 

In  response  to  Public  haw  89-72,  these  plans  were  formulated  with  a 
view  to  meeting  modern  state  park  standards  and  administrative  criteria 
of  the  principal  participant  in  the  financial,  and  operation  and 
maintenance  obligations  of  the  plan.  Consequently,  costs  are  sub- 
stantially higher  and  the  quality  of  opportunity  substantially 
enhanced  over  that  afforded  under  previous  authorities  and  concepts. 

Environmental  influences.  The  Logan  Reservoir  Project  would  be 
located  on  the  northern  edge  of  the  "Hocking  Hills"  region  of  south- 
eastern Ohio,  The  Hocking  Hills  are  an  unglaciated  section  located 
in  southern  Fairfield  and  Western  Hocking  Counties.  The  reservoir 
would  be  on  Clear  Creek  in  both  Hocking  and  Fairfield  Counties,  8 miles 
south  of  Lancaster  and  30  miles  southeast  of  Columbus.  Clear  Creek  has 
its  origin  in  Fairfield  County  and  flows  eastward  across  the  Allegheny 
plateau  to  the  Hocking  River.  The  Clear  Creek  drainage  area  is  divided 
into  two  physiographic  types.  The  upper  portion  is  glaciated,  and  the 
land  is  composed  of  rolling  hills  and  wide,  flat  valleys.  Most  of  this 
land  has  been  cleared  for  agriculture.  Downstream,  in  the  unglaciated 
portion,  the  topography  is  rugged  and  is  characterized  by  steep  slopes, 
narrow  valleys,  high  sandstone  cliffs,  and  deep,  wooded  ravines. 

Two  streams  occupied  what  is  now  the  valley  of  Clear  Creek  before 
the  glaciers  of  the  Ice  Age  altered  the  topography.  One  stream  flowed- 
east  and  one  flowed  west  from  a divide  which  was  then  located  upstream 
of  the  selected  dam  site.  The  east-flowing  stream  terminated  in  the 
northward-flowing  Lancaster  River  (now  the  Hocking  River).  The  advancing 
glaciers  covered  the  northern  and  western  portions  of  the  State  of 
Ohio,  but  stopped  just  west  of  the  dam  site,  leaving  the  southeastern 
part  of  Ohio  unglaciated.  Although  southeastern  Ohio  was  not  glaciated, 
the  Ice  Sheets  did  effect  tremendous  changes  in  the  topography.  The 
westward-flowing  section  of  Clear  Creek  was  dammed  by  ice  and  glacial 
drift  until  the  water  backed  up  and  formed  a lake.  It  is  probable 
•*  that  the  melting  glaciers  enlarged  the  lake,  forcing  the  via  ter  to 

seek  a natural  outlet  through  the  divide,  which  resulted  in  the  carving 
of  a deep  gorge  and  ultimately  the  reversal  of  Clear  Creek.  The  over- 
all effect  of  this  torrent  was  not  only  the  carving  out  of  the  gorge, 
but  also  the  deposition  of  limestone  sediments  along  the  valley  walls 
on  the  largely  acid  sandstones  of  the  Allegheny  plateau.  The  places 
where  these  alkaline  sediments  were  dropped  can  be  determined  today 
by  the  presence  of  such  lime-loving  trees  as  the  Redbud,  the  Kentucky 
Coffeetree,  and  the  Yellow  Oak. 
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The  Clear  Creek  area  has  been  studied  through  the 
years  not  only  by  geologists,  but  by  botanists  and  zoologists  as  well. 

The  life  histories  of  many  animals  have  been  compiled,  new  species 
have  been  discovered,  ranges  of  known  species  have  been  extended,  and 
many  years  of  study  have  been  spent  in  this  valley.  The  first  Ohio 
specimen  of  the  Allegheny  Woodrat  (Neotoma  pennsylvanica ) was  collected 
on  Clear  Creek,  hence  the  name  Neotoma  for  the  present  outdoor  research 
laboratory.  The  Clear  Creek  area  is  the  northwestern  limit  of  the 
range  of  the  Allegheny  Woodrat.  New  species  of  other  animals  also 
have  been  collected  from  this  area.  In  1928,  the  first  specimen  of 
Say's  Bat  was  captured  here;  likewise,  the  first  Upland  Choras  frog 
collected  in  Ohio  was  found.  The  first  life  history  study  of  the 
Black  Vulture  which  was  undertaken  in  this  region,  revealed  that  this 
bird  nests  in  the  Clear  Creek  area,  with  only  one  other  known  nesting 
site  farther  north. 

The  unusual  topography  of  the  Hocking  Hills  region  of  Ohio  has  enabled 
various  types  of  animals  to  live  in  the  region,  and  many  live  in  the  unique 
swamps  and  bogs  (rare  in  unglaciated  areas)  which  were  formed  as 
glacial  till  filled  in  poorly  drained  glacial  valleys.  The  bogs 
enable  many  species  of  Canadian  fauna  to  live  in  more  southern  lati- 
tudes, such  as  the  Northern  Water-Thrush , the  Rose-Breasted  Grosbeak, 
the  Swamp  Sparrow,  the  Red-Backed  Vole,  and  the  Woodland  Jumping  Mouse. 

The  filled  valleys  also  serve  as  invasion  routes  for  some  of  the 
western  species  of  animals  which  probably  would  not  otherwise  have 
established  themselves  so  far  eastward.  The  Clear  Creek  gorge  also 
contains  the  more  common  animals  of  this  latitude,  such  as  deer, 
raccoon,  squirrel,  grouse,  and  woodcock. 

Many  botanists  have  studied  the  region  of  Hocking  Hills,  from 
Bigelow  in  1841,  to  those  presently  conducting  studies  in  this  area. 

The  Clear  Creek  area  is  a delight  c >otanists  because  of  the  variety 
of  plants  that  are  able  to  li\e  in  the  many  diverse  habitats  and 
microclimates  of  * ie  region.  The  diversification  of  this  area  is 
exemplified  by  the  1,267  plant  species  found  here.  The  distinct 
microclimates  found  in  ravines  along  Clear  Creek  gorge  harbor  relict 
species  which  would  not  otherwise  survive  away  from-  their  natural 
ranges.  An  example  is  Sullivantia,  a plant  which  grows  only  on  cliff 
faces  having  abundant  moisture,  good  aeration,  and  adequate  light. 

This  plant  is  known  only  from  seven  Ohio  counties,  three  counties  in 
Indiana,  and  one  in  Kentucky.  Another  plant  which  requires  a similar 
habitat  is  the  Round-leaf  Catchfly,  found  locally  throughout  the 
southern  Appalachians,  but  occurring  in  only  four  counties  of  Ohio. 

A fern,  the  Gray  Polypody,  reaches  its  northern  limit  in  the  valley 
of  Clear  Creek.  Another  fern  found  at  Clear  Creek  is  the  Ostrich  Fern, 
which  occurs  in  Ohio  only  in  the  Lake  Erie  region  and  in  Hocking  County. 

The  Clear  Creek  gorge  area  affords  a natural  overlapping  of 
certain  plants,  and  in  its  ravines,  mountain  plants  of  the  Appalachian 
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and  the  south  meet  the  flora  of  Canada.  One  of  the  most  beautiful 
of  the  Southern  Appalachian  flora  is  the  Great  Rhododendron,  a plant 
which  reaches  its  best  development  on  densely  shaded  slopes  and  in 
dark  ravines,  such  as  those  offered  in  the  microclimates  of  Clear 
Creek.  The  Great  Rhododendron  is  distributed  throughout  the  Appala- 
chian mountains  from  New  England  to  Alabama,  but  is  very  restricted 
beyond  that  area. 

The  northern  latitudes  are  represented  in  the  Clear  Creek  area 
by  such  flora  as  the  Hemlock  tree,  a large  evergreen  native  to  Canada. 

The  Hemlock  is  a slow  growing  tree,  especially  suited  to  rocky  habitats 
and  dark,  moist  ravines  where  its  roots  can  obtain  a constant  supply 
of  surface  water.  It  is  frequently  found  with  the  Shining  Clubmoss, 
a fern  relative  also  of  the  Canadian  area,  which  reaches  its  southern 
limits  in  Ohio. 

The  northern  flora,  as  well  as  the  Appalachian  flora,  overlap 
with  such  southern  species  as  the  Angelica  Tree,  which  occurs  in  eight 
Ohio  counties.  The  Clear  Creek  valley  is  also  the  farthest  range  to 
the  northwest  of  the  Creeping  Phlox,  a small  purple  flower  which  occurs 
in  Ohio  only  in  Jackson  and  Hocking  counties. 

Trillium  Hollow,  previously  unnamed,  is  a small  gorge  that  deserves 
mention  for  its  outstanding  natural  significance.  It  is  the  second 
hollow  on  the  right  descending  bank,  1,200  feet  upstream  from  Revenge. 

The  hollow,  relatively  unknown  because  of  its  hidden  entrance,  is  of 
interest  to  botanist  and  geologists  alike.  The  great  variety  of 
flora  in  the  hollow  is  dominated  by  huge  plots  of  giant  snow  trillium 
and  also  purpose  trillium. J_/  The  beds  of  trillium  which  occur  on  the 
steep  sloped  sides  are  one  of  the  larger  collections  to  be  found  in 
southeastern  Ohio. 

Although  there  are  many  interesting  geologic  formations  in  the 
project  area,  Trillium  Hollow  is  of  particular  significance  because  of 
the  tremendous  overhanging  cliffs  that  have  been  created  by  thousands 
of  years  of  erosion.  The  cliffs  in  many  places  exceed  25  feet  in  height 
and  have  overhang  of  almost  the  same  amount. 

The  main  portion  of  the  hollow  formed  by  the  previously  unnamed  tribu- 
tary is  approximately  1,300  feet  in  length,  65  feet  deep  and  averages  about 
50  feet  wide.  Development  of  the  hollow  would  be  impractical  and 
intensive  use  would  be  detrimental  to  the  area.  Its  best  use  would  be 
as  a restricted  outdoor  laboratory,  accessible  from  the  camping  area. 

The  flood  control  pool  of  the  dam  at  mile  3.1  would  inundate 
approximately  two-thirds  of  the  length  of  Trillium  Hollow,  however,  the 
periodical  flooding  would  cover  only  a portion  of  the  plant  life  and 
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therefore  would  have  only  minor  detrimental  effects,  if  any,  on  the 
ecology.  The  seasonal  pool  would  affect  only  the  lower  portion  of 
the  hollow,  approximately  100  feet  above  the  mouth.  The  dam  site  at 
mile  5.6  on  the  other  hand  would  cause  a somewhat  greater  portion  of 
Trillium  Hollow  to  be  covered  by  both  seasonal  and  flood  control  pools. 

Recreation  Area  of  Analysis  - The  physical  zone  of  municipal 
general  outdoor  recreation  influence  as  defined  by  the  Bureau  of 
Outdoor  Recreation  in  Appendix  F comprises  eleven  counties  in  Ohio  with 
a combined  1960  population  of  1.1  million  people,  about  81  percent  of 
which  resided  outside  Appalachia.  The  Bureau  of  Outdoor  Recreation 
estimates  that  this  population  will  reach  2 millicu  in  1975  and  over 
3.3  million  by  the  year  2000.  A majority  of  this  population  would 
continue  to  reside  outside  Appalachia. 

Determination  of  demand  - The  demand  for  water-oriented  recreation 
generated  within  the  eleven  county  area  of  influence  by  1980  has  been 
estimated  at  37,002,000  activity  days.  The  BOR  projects  this  demand 
to  increase  to  66,404,000  activity-daj's  by  the  year  2000,  and  to 
95,716,000  by  2020.  (See  Recreation  and  Aesthetics,  Appendix  F).  The 
bureau  indicates  that  the  present  demands  exceed  the  total  supply  by 
nearly  nine-fold  and  that  the  demand  is  anticipated  to  multiply  by  a 
factor  of  six  by  2020.  Therefore,  to  meet  the  total  demand  in  2020, 
(for  the  four  selected  activities  utilized  in  BOR's  analysis)  the 
current  supply  of  water-based  activity  opportunities  would  have  to 
multiply  by  a factor  of  over  50. 

The  critical  need  for  expanded  outdoor  recreation  opportunities 
within  this  area  of  Ohio  is  abundantly  apparent.  The  Ohio  Department 
of  Natural  Resources  has  become  increasingly  aware  of  the  demand  for 
higher  quality  recreation  experience  opportunities.  The  demand  for 
higher  quality  as  well  as  diversity  of  opportunity  is  compounding  the 
simple  quantitative  demands. 

Detailed  analysis  of  the  outdoor  recreation  mix  of  activities, 
while  recognized  as  a critical  element  in  recreation  planning,  is 
reserved  for  stages  of  detailed  project  site  planning,  should  project 
feasibility  and  authorization  be  established. 

Capacity  of  proposed  recreation  development  - Using  a design  load 
of  ten  people  per  acre  of  developed  recreation  lands,  the  project  has 
the  capacity  to  provide  2,652,000  visitor  days  annually.  In  addition, 
approximately  40,000  fisherman  days,  4,500  hunter  days  and  120,000 
visitor  days  for  the  Nature  Area,  could  be  expected  annually.  Visi- 
tation of  the  estimated  magnitude  would  reflect  the  potential  of  the 
project  with  an  intensive  development  program  oriented  to  high  quality 
day  use,  vacation  and  week-end  use. 

The  state  park  outdoor  recreation  plan  - The  plan  of  development 
for  recreation  was  jointly  planned  by  the  Ohio  Department  of  Natural 
Resources  and  the  Corps  of  Engineers,  and  was  coordinated  with  the 
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Bureaus  of  Outdoor  Recreation  and  the  Sport  Fisheries  and  Wildlife 
of  the  U.  S.  Department  of  Interior.  The  Department  of  Natural 
Resources  and  the  Corps  integrated  the  recreation  planning  with  the 
plans  for  the  Clear  Creek  Nature  Area  which  are  presented  subsequently. 

The  integrated  environmental  resources  development  plan  is  shown  on 
exhibit  15-23  (page  111-15-115). 

The  overall  Clear  Creek  State  Park  development  plan  contemplates 
a complete  recreational  complex  with  an  efficient  layout  of  activity 
areas  using  the  reservoir  embayments  as  "separation  buffers."  The 
distribution  of  wooded  ravines,  and  the  embayments  they  form,  create 
peninsular  areas  of  optimum  size  and  conformation  for  high-density 
use  without  interference  with  one  another.  Even  the  main  east-west 
stem  of  the  reservoir  would  be  used  in  this  manner,  separating  day 
use  on  the  north  shore,  from  overnight  use  on  the  south  shore. 

North  shore  recreation  area  - This  4,142  acre  area  would  include 
all  the  project  lands  on  the  north  side  of  the  reservoir,  exclusive  of 
a small  operations  area  at  the  dam  site.  Past  the  entrance  gate,  the 
interior  access  road  would  open  into  a vista  of  the  valley  and  Logan 
Reservoir.  The  road  then  would  move  closely  along  the  north  shore 
for  about  one  mile  using  an  existing  highway.  The  beach  location 
would  permit  heavy  peakload  traffic  to  the  swimming  beach  to  be 
shunted  off  the  main  access  road  first,  which  would  eliminate  much  of 
the  traffic  congestion  which  normally  develops  in  day-use  areas  with 
larger  beaches  (planned  beach  parking  capacity  is  over  865  cars).  The 
boat  launching  and  docking  area,  with  capacities  of  365  cars  with  trailers 
and  100  cars,  would  be  located  adjacent  to  a large  embayment  providing 
good  physical  separation  from  the  beach  and  a protected  basin  for  boat 
moorage,  sailboats,  and  hand -propel led  water  craft.  Picnicking  activities 
would  occupy  two  major  peninsulas  and  would  contain  il44  units. 

South  shore  recreation  area  - This  wooded  area  features  tent 
and  trailer  camping,  group  camping,  cabins,  and  a dining  lodge  with 
interpretative  center.  A small  beach,  and  boat  ramp  with  docking 
facilities,  would  serve  the  entire  overnight  area.  Since  these 
facilities  would  be  located  directly  across  the  reservoir  from  the 
major  boating  concession,  the  latter  facilities  would  adequately 
serve  boating  needs  for  both  overnight  and  day-use  activities.  Camp 
and  cabins  control  entry  stations  would  limit  access  into  the  family 
tent  and  trailer  camping  area  and  the  vacation  cabin  area  (over  800 
family  units  in  all)  which  occupy  separate  peninsular  areas.  A similar 
type  of  separation  would  be  provided  for  the  group  camp  area,  and  for 
the  dining  lodge  and  interpretive  center,  each  of  which  would  occupy 
contiguous  peninsular  areas  leading  to  the  nature  area.  A separate 
access  from  outside  the  project  boundary  would  be  provided  to  this 
latter  facility,  as  would  a spur  from  the  camping  area,  but  the  two 
roads  would  not  be  connected. 

Trails  - A trail  system  approximately  eight  miles  in  length  will 
be  developed  within  the  recreation  complex.  Consideration  will  also 
be  given  to  the  development  of  an  integral  network  of  trails  connecting 
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the  reservoir  area  to  the  Hocking  Hills  Region  and  the  Buckeye  Trail. 

The  Buckeye  Trail,  a statewide  trail  connecting  Cincinnati  and  Cleve- 
land, passes  within  about  four  miles  of  the  control  point  of  Neotoma 
Valley.  A connecting  trail  to  this  development  would  broaden  the 
scope  of  the  Logan  Reservoir  Project.  It  would  tie  the  project  to 
the  Wayne  National  Forest  on  the  east,  the  Hocking  State  Forest  and 
Tar  Hoi  Low  State  Forest  to  the  south  and  Burr  Oak  State  Park  to 
the  east. 

A two  mile  trail  to  the  south  would  connect  the  Neotoma  Valley 
to  Cantwell  Cliffs  Recreation  Area,  the  nearest  Hocking  Hills  Park. 

The  most  distant.  Ash  Cave,  is  less  than  fifteen  miles  away.  A trail 
of  about  six  miles  in  length  to  the  west  would  connect  the  project 
area  to  the  A.  W.  Marion  State  Park. 

The  proposed  project  should  be  closely  related  to  the  Hocking 
Hills  Region  in  every  way  possible,  through  trails,  road  access, 
public  information,  directional  signs,  etc. 

Fish  and  wildlife  management  - Hunting  opportunity  is  generally 
excellent  within  a 25-mile  radius  of  the  reservoir.  Over  113,000  acres 
of  land  and  water  in  public  ownership  are  presently  available  for 
hunting  at  16  separate  areas.  Five  of  them  are  actively  managed  for 
wildlife.  Although  2,600  acres  are  specifically  designated  for  inten- 
sive wildlife  management  at  Logan  Reservoir,  other  portions  of  the 
project  area  would  still  be  available  for  public  hunting  without 
conflict  with  other  uses.  Except  for  the  squirrel  season  which 
generally  opens  shortly  after  Labor  Day,  hunting  seasons  for  upland 
game  usually  begin  well  into  November,  when  most  general  recreation 
is  at  a minimum.  Also,  the  season  for  vacation  cabins  can  be 
extended  to  accommodate  hunters,  providing  complementary  benefits  from 
general  recreation  facilities. 

In  addition  to  fishing  opportunity  in  the  reservoir  project, 
two  tailwater  fishing  access  areas  are  to  be  provided  to  assure  full 
utilization  of  the  downstream  fishery. 

Clear  Creek  Nature  Area  - The  plan  for  preservation  and  enhance- 
ment of  the  aesthetic  and  ecologic  environment  of  the  Clear  Creek  Valley, 
as  jointly  developed  by  the  Corps  of  Engineers  and  the  Ohio  Department 
of  Natural  Resources,  will  include  most  of  the  land  below  the  dam  from 
ridge  to  ridge,  to  a point  at  which  Clear  Creek  crosses  U.  S.  Route  33. 

The  3,800  - acre  area  will  have  a Resident  Outdoor  Education  Center, 
a Nature  Interpretive  Center,  approximately  10  miles  of  hiking  and 
nature  trails,  and  the  Neotoma  Ecological  Research  Area.  The  plan  would 
positively  insure  permanent  preservation  of  three  miles  of  the  Clear 
Creek  valley,  including  the  Neotoma  Valley,  and  would  permit  intelligently 
controlled  public  usage.  The  Nature  Area  would  be  the  allied  interpretive 
facility  of  Clear  Creek  State  Park  on  Logan  Reservoir.  With  the  cabins, 
camp  grounds,  and  the  day  use  facilities  of  the  state  park  nearby,  the 


3r 

52j 

aMh* 

■SK»£ 

^^(g£  - 

fKj|' 

ssJi 

wgfijzM  I 

|5 

3P5  ‘7 

•V  ■ f >1 

••'  • ■ -;  r 

r 

•-  ' » 1 4 

^ •■■  ' -l— 'k.  a~^ 

n ' 

6:  / 
£ ) ~u 

, ' Xt 
- ■ ■, 

. _•  • -rSl 

I USE  POOL,  ELEVATION  - 854  0 


INTERNAL  ROAD  NET,  PARKING  AND  OTHER  FACILITK 


NAGEMENT  area 


SCAlt  IN  FUJ 


NATURE  TRAILS 


ECOLOGICAL  PRESERVE 


7000  4000 


L \ . ^ Jl.  06  AN  RES  E It  VOIR  PROJECT,  OHIO 


ENVIRONMENTAL  RESOURCES 
DEVELOPMENT 
PLAN 


Pf  > V m A M 

PLAN 

p/t  , , . r~>  -d^V  O)  / /y-'A  u.s.  army  engineer  district  huntington 

' '*  v ' 4 
BS^  W . . r'  ' OH,°  DEPARTMENT  OF  NATURAL  RESOURCES 

^3 V'-bsC 


7 V&? 


9/^ecedi/ v<$  9iroe  ~ 


value  of  the  preserve  would  far  exceed  that  if  it  were  not  associated 
with  such  facilities.  The  Nature  Interpretive  Center  would  be 
unique  to  the  Central  Ohio  area  as  no  other  nature  center  of  this 
type  presently  exists  in  this  part  of  the  state. 

Access  to  the  Nature  Area  would  be  controlled  with  a check  station 
or  control  point  located  just  west  of  U.  S.  Route  33  on  the  present 
road  through  the  valley.  It  is  proposed  to  provide  a caretaker's 
residence  at  that  location. 

The  Neotoma  Ecological  Research  Area  would  continue  to  be  utilized 
for  microc lima tologica 1 research  under  the  direction  of  the  Ohio  State 
University.  In  this  way,  the  long-standing  and  accumulating  research 
at  Neotoma  can  continue  without  hindrance. 

The  staff  to  operate  and  maintain  the  facilities  would  include  a 
director,  assistant  director,  three  teacher-naturalists,  a cook, 
assistant  cook,  caretaker  and  secretary.  The  director  would  be  responsible 
for  planning,  scheduling,  and  providing  the  leadership  for  the  program 
and  facilities  of  the  entire  Nature  Area.  The  assistant  director  would 
serve  as  an  administrative  assistant  to  the  director  as  well  as  direct 
the  resident  Outdoor  Education  Center  and  its  program.  The  teacher- 
naturalists  would  handle  the  actual  program  and  display  responsibilities 
of  the  nature  interpretive  center. 

A staff  of  this  size  could  not  only  handle  the  anticipated  visita- 
tion to  the  area  but  could  maintain  the  quality  of  interpretive  and 
outdoor  education  programs  desired  in  the  area. 

Several  houses  located  on  the  area  could  be  utilized  as  housing 
for  the  professional  staff  of  the  area. 

The  Nature  Interpretive  Center  would  be  designed  as  a day  use 
facility  that  would  house  the  natural  history  displays,  a visitor  infor- 
mation desk,  movie  theater,  administrative  office  and  workroom.  This 
center  would  offer  programs  dealing  with  the  natural  and  human  history 
of  the  Clear  Creek  Valley  and  Hocking  Hills  region.  Guided  tours  by 
teacher-naturalists  during  the  year  would  be  offered  by  the  center  with 
special  emphasis  on  school  group  tours. 

The  Nature  Center  would  be  the  central  facility  of  the  area  and 
thus  would  be  the  focal  point  for  the  visitor  to  the  area.  Ten  miles 
of  hiking  trails  through  the  unique  habitats  of  the  area  would  begin 
and  end  at  the  center  and  add  highly  to  its  value. 

The  nature  center  would  be  so  designed  that  persons  visiting  the 
center  could  easily  become  oriented  to  the  valley's  unique  flora  and 
fauna  by  way  of  a film  or  slide  program  in  the  theater  and  learn  of 
its  significance  through  the  interpretive  displays  in  the  exhibit  area. 
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The  greatest  assets  to  the  nature  center  would  be,  without  a 

doubt,  the  nature  trails  which  originate  from  the  center.  The  trails 
would  offer  outstanding  hiking  opportunities  in  the  Central  Ohio  area 
and  also  would  make  available  an  exquisite  resource  area  for  the  study 
of  natural  history  by  schools,  nature  clubs,  and  nature  enthusiasts. 

Of  significance  would  be  the  development  of  a self-guided  trail 
and  a braille  trail  along  loop  trail  A.  Both  would  interpret  the 
natural  history  of  the  area  along  the  trail  without  the  aid  of  a guide 
by  means  of  interpretive  signs  of  a descriptive  brochure  available  at 
the  trail  entrance.  The  Braille  Trail  would  require  special  con- 
struction, signing,  and  interpretive  techniques  and  would  provide  an 
effective  tool  in  helping  the  blind  learn  about  nature  and  the  out-of- 
doors  . 

The  rest  stop  would  be  located  approximately  halfway  around  the 
trail  system  and  would  offer  the  hiker  a place  to  relax  and  eat  a 
picnic  lunch.  The  rest  stop  would  consist  of  a small  cleared  area, 
a shelter  of  the  "Adirondack"  design  with  picnic  tables  and  fire  rings 
for  meal  preparation.  The  area  and  shelter  would  not  be  intended  to 
be  used  as  an  overnight  camp  and  would  be  maintained  as  a day  use 
facility  only. 

The  outdoor  education  center  would  be  designed  for  statewide  use 
by  school  groups,  conservation  clubs,  and  outdoor  oriented  organiza- 
tions as  a resident  overnight  facility.  This  center  would  offer 
programs  designed  to  stimulate  the  interest  and  understanding  of  students 
through  classes  and  field  projects  under  the  direction  of  their  teachers 
and  resource  persons  from  the  Department  of  Natural  Resources . 

The  basic  facility  would  consist  of  meeting  rooms,  dormitories, 
dining  facilities,  a library  and  exhibit  area.  The  center  is  slightly 
removed  from  public  day  use  facilities  of  the  nature  preserve,  yet  it 
will  be  an  integral  part  of  the  total  naturalist  program.  The  nature 
interpretive  center  would,  with  its  trails  and  interpretive  displays, 
add  much  to  the  total  resources  of  the  resident  outdoor  education  center. 

The  need  for  such  a facility  in  the  Central  Ohio  area  is  apparent. 

At  the  present,  no  such  facility  exists  within  an  easy  drive  of  Columbus. 
Schools  presently  involved  in  outdoor  education  programs  are  travelling 
as  much  as  70  miles  to  the  nearest  facility  that  can  offer  resident, 
winterized  accommodations.  Some  school  systems  are  not  involved  in 
resident  outdoor  experiences  for  students  due  to  the  lack  of  good 
facilities  nearby. 

It  is  anticipated  that  the  facility  would  operate  at  maximum  level 
for  approximately  30  weeks  during  the  school  year  and  would  involve 
1,440  children  for  "7-200  camper  days  and  120  teachers  for  600  camper 
days . 
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This,  however,  would  depend  upon  the  school  calendar,  length  of 
the  resident  experience  for  each  group,  and  size  of  groups  that  are 
accommodated.  The  Center  could  be  utilized  on  weekends  during  the 
school  year  and  weekly  during  the  non-school  season  by  groups  and 
organizations  desiring  this  type  of  facility.  Total  maximum  use  for 
the  duration  of  non-school  season  and  weekends  could  reach  3,00.0 
persons  with  9,000  camper  days. 

The  essential  components  of  both  the  recreation  development  and 
the  nature  preserve  were  incorporated  into  an  overall  environmental 
resources  plan.  This  plan  is  shown  on  exhibit  15-23. 

The  facilities  were  designed  to  fit  the  scale  and  purpose  of 
the  nature  preserve.  These  facilities  are  described  in  more  detail 
as  follows : 


NATURE  INTERPRETIVE  CENTER 
(day-use  facility) 

Center  to  include  reception  and  display  area,  information  counter, 
90  seat  capacity  theater,  projection  booth,  administrative  office, 
workroom-storage  area,  rest  rooms,  and  basement.  60  parking  spaces 
to  serve  center  and  hiking  trails.  Plan  based  on  typical  design 
similar  to  that  shown  on  exhibit  15-24, 


Space  Criteria: 


Reception  and  display  areas 

2,550 

sq. 

ft. 

Theater 

1,516 

sq. 

ft. 

Administrative  office 

288 

sq. 

ft. 

Workroom  - storage  area 

360 

sq. 

ft. 

Rest  rooms 

352 

sq. 

ft. 

Basement 

925 

sq. 

ft. 

Total  Area  of  Center  5,991  sq.  ft. 

Total  area  of  parking  18,000  sq.  ft. 


.1 
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RESIDENT  OUTDOOR  EDUCATION  CENTER 


Center  to  include  two  dormitories,  counselor  quarters,  adminis- 
trative office,  library,  entry,  lounge,  meeting  rooms,  kitchen,  food 
storage,  rest  rooms,  and  basement.  Facilities  to  accommodate  48 
people  and  4 staff  or  counselors.  Thirty  parking  spaces  would  serve 
facility.  Plan  based  on  typical  layout  similar  to  that  shown  on 
exhibits  15-25  and  15-26. 


Space  Criteria: 


Kitchen  and  food  storage  area 

1,462 

sq.ft. 

Dining  area 

1,296 

sq.ft. 

Meeting  rooms  and  multi-purpose  area 

1,152 

sq.ft. 

Lounge 

804 

sq.ft. 

Dormitory  and  counselor  quarters 

2,456 

sq.ft. 

Rest  rooms 

950 

sq.ft. 

Miscellaneous  (library,  office, 

* 

entry,  etc.) 

1,500 

sq.ft. 

Basement  (40  x 36)  under  kitchen 

1,440 

sq.ft. 

Total  Area  of  Center 

11,060 

sq.ft. 

Total  Area  of  parking 

9,000 

sq.ft. 

TRAIL  SYSTEM 

Footpaths  - 6'  wide,  natural  earthen  surface.  System  consists  of 
4 loop  trails,  and  other  connecting  trails,  of  approximately  10  miles 
in  length.  Trails  include  trail  A (2-1/2  miles).  Trail  B (4  miles). 
Trail  C (2-3/4  miles),  short  Braille  Trail  (1/4  mile)  off  of  Trail  A, 
and  3/4  miles  of  connecting  trails.  One  trail  rest  stop  and  bridges 
as  needed. 

TRAIL  REST  STOP 

Small  cleared  area  with  an  "Adirondack”  type  shelter  as  illus- 
trated on  exhibit  15-27,  3 picnic  tables,  and  firerings. 

Space  Criteria: 

Rest  Stop  area  (90*  x 60')  5,400  sq.ft. 

Adirondack  shelter  (20*  x 12')  240  sq.ft. 

Borrow  areas,  spoil  areas,  haul  roads  and  clearing  - Borrow  for 
dam  construction  which  cannot  be  removed  from  within  the  seasonal  pool 
area  and  spillway  cut  would  be  scheduled  for  removal  from  other  project 
land  only  after  possible  damage  to  project  resources  has  been  elimina- 
ted or  minimized  by  integration  of  construction  plans  with  the  joint 
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Exhibit  15 


COMPIIMINIIVI  PLAN  Of  MVHOAMCMT 
POR 

WATH  RISOURCIS  IN  TNI  APPALACHIAN  RIOION 

TYPICAL  GROUP  LODGE 
ADAPTABLE  TO  RESIDENT 
OUTDOOR  EDUCATION  CENTER 

ELEVATIONS 

U S ARMY  ENGINEER  DISTRICT,  HUNTINGTON 
AND 

OHIO  DEPARTMENT  Of  NATURAL  RESOURCES 


III-15-122 


dl  .a 


Corps  of  Engineers  - Ohio  Department  of  Natural  Resources  environ- 
mental resource  development  master  plan.  The  location  of  all  spoil 
areas  and  haul  roads  would  be  selected,  as  with  borrow  areas,  with 
a view  to  later  incorporation  into  parking  areas  and  access  and  cir- 
culation roads.  Access  and  haul  roads  for  clearing  purposes  will  be 
located  in  the  same  manner  as  construction  haul  roads.  Buildings 
and  other  structure  removal  above  seasonal  pool  elevation  will  be 
similarly  treated  with  a view  toward  use  in  the  development  plan.  No 
burning  will  be  permitted  above  seasonal  pool  elevation. 

Relocation  of  roads,  utilities,  and  cemeteries  - Road  and 
cemetery  relocation  will  be  achieved  to  accommodate  the  master  plan 
for  environmental  resource  development.  Items  for  special  emphasis 
are  road  alignment,  borrow  and  spoil  area  location,  and  road  con- 
struction criteria  related  to  erosion  control,  landscaping,  and 
visitor  uses. 

Abandonment  of  existing  roads  - All  encumbrances  on  existing 
roads  within  the  project  boundary  will  be  extinguished  and  the 
road  right-of-way  abandoned  unless  otherwise  specified  in  the 
environmental  resources  development  plan. 

Scientific,  historical,  and  aesthetic  resources  - The  significance 
and  disposition  of  existing  resources  in  the  first  two  categories 
(which  include  archeological  and  geological  as  well  as  the  ecological 
features  described  above)  will  be  more  specifically  defined  during 
detailed  post -authoriza tion  environmental  resources  planning.  The 
project's  scenic  qualities  are  excellent,  varying  from  a gorge-type 
relief  with  rock  outcroppings  and  dense  tree  cover  representative  of 
the  ecology  of  the  glacial  boundary  in  the  lower  reservoir  to  the 
moderately  rolling  relief  characteristic  of  central  Ohio's  agricultural 
areas,  in  the  upper  reservoir.  Important  features  will  be  marked  for 
protection  during  project  construction.  The  location  of  satellite 
interpretive  centers  and  nature  trails  will  be  adjusted  to  include 
and  highlight  these  features  to  supplement  the  outdoor  recreation 
experience . 
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SECTION  IV  - ECONOMIC  EXPANSION  CONSIDERATIONS 
16.  INDUSTRIAL  EXPANSION 

Genera  1 - The  construction  of  Logan  Reservoir  not  only  would 
prevent  direct  flood  damages  to  the  Hocking  River  Basin,  but  also 
would  reduce  the  threat  of  flooding  to  potential  industrial  sites 
located  in  the  vicinity  of  Logan  and  Athens,  Ohio.  The  impact  of 
the  development  of  two  potential  industrial  sites  has  been  evalu- 
ated utilizing  data  obtained  from  a land  use  survey ,*/  together 
with  other  available  data.  The  land  use  questionnaires  were  sent 
to  every  manufacturing  firm  in  the  Appalachian  portion  of  the  Hunting- 
ton  District,  employing  100  or  more  workers.  Of  the  342  questionnaires 
sent,  190  with  usable  information  were  returned.  The  information 
contained  in  these  questionnaires  was  quantified  and  analyzed  and 
this  data  served  as  a basis  for  evaluating  the  potential  industrial 
expansion  at  Athens  and  Logan,  resulting  from  the  construction  and 
operation  of  Logan  Reservoir. 

Athens  Site  - Athens  County  contains  two  parcels  of  land  that 
possess  a high  degree  of  potential  for  industrial  use  if  flood  pro- 
tection is  provided.  The  larger  parcel,  containing  approximately 
72  acres,  is  located  east  of  Athens  between  the  Baltimore  and  Ohio 
Railroad  on  the  south  and  U.  S.  Highway  50  on  the  north.  The  tract 
is  occupied  by  the  Ohio  University  Airport  but  this  facility  will 
be  relocated  in  the  near  future.  The  smaller  site,  containing 
approximately  27  acres,  is  located  west  of  Athens.  The  Hocking  River 
bounds  the  property  on  the  west  and  the  Chesapeake  and  Ohio  Railway 
forms  the  east  border.  No  state  or  Federal  highways  border  the 
property  but  highway  access  is  available  from  West  State  Street. 

Athens  County's  economic  development  may  be  hampered  if  additional 
land  for  industrial  use  is  not  available.  The  Logan  Reservoir  and 
the  Athens  LPP  together  will  reduce  the  frequency  of  flooding  of  the 
possible  industrial  tracts  and  thereby  enhance  development  potential. 

However,  for  such  development  to  occur  the  land  must  be  preserved  for 
possible  future  industrial  use.  Consideration  must  be  given  to  pro- 
tection of  these  sites  for  eventual  industrial  use  by  restrictive 
zoning  or  control  by  agencies  or  interests  concerned  with  promoting 
industrial  development  in  the  region.  In  analyzing  these  potential 
industrial  sites,  several  very  important  assumptions  must  be  made  and 
the  validity  of  the  analysis  is  contingent  upon  the  reasonableness  of 
the  assumptions.  It  must  be  assumed  that  the  land  will  be  available 
for  future  industrial  use;  it  must  be  assumed  that  the  land  will  be 
provided  a high  degree  of  flood  protection:  and  most  important,  that 
the  land  will  be  used  by  industry. 


— ' Based  on  results  obtained  by  questionnaire  by  a University  of 
Cincinnati  student. 
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It  is  difficult  to  anticipate  the  rate  or  sequence  at  which  the 
potentially  available  land  near  Athens  will  be  developed  by  industry. 

For  this  analysis,  only  one  tract  of  potentially  developable  land  was 
utilized  in  estimating  the  probable  effects  of  the  industrial  ex- 
pansion; however,  it  is  recognized  that  both  industrial  sites  near 
Athens  could  be  developed  concurrently; 

It  was  assumed  that  the  best  potential  site  would  be  developed 
first  and  that  the  plant  would  be  completed  and  operating  by  1980. 

The  target  date  of  1980  was  selected  for  three  reasons.  If  Logan 
Reservoir  is  constructed,  the  flood  control  storage  would  not  be 
effective  until  about  1978  because  of  the  review  process  and  construc- 
tion time  required.  Secondly,  no  industry  probably  would  locate 
until  the  reservoir  was  effective  and  at  least  two  years  would  be 
required  to  install  the  industrial  facility.  And  lastly,  the  site 
judged  to  be  the  most  desirable  is  now  occupied  by  the  Ohio  Univer- 
sity Airport  and  by  1980  the  new  airport  should  be  in  operation, 
thereby  permitting  use  of  the  present  airport  site  for  industrial 
use  . 

The  airport  site  was  selected  as  the  best  potential  site  for  the 
following  reasons.  The  tract  is  fairly  level  and  would  require  a 
minimum  of  site  preparation.  The  industry  could  front  on  U.  S.  Highway 
50,  and  such  highway  access  is  preferable  to  an  industry.  Two  unpaved 
roads  on  the  east  and  west  ends  of  the  property  form  a natural 
property  boundary  and  could  provide  additional  access.  The  site  con- 
tains 72  acres  and  has  adequate  depth  and  width.  (800  feet  by  4300  feet). 

The  airport  site  is  presently  subject  to  flooding  more  often  than 
once  in  five  years.  A flood  with  a return  frequency  of  about  once  in 
80  years,  the  approximate  height  of  the  adjacent  railroad  embankment, 
would  inundate  the  site  to  a depth  of  about  five  feet.  The  construction 
and  operation  of  Logan  Reservoir  in  a system  with  the  Athens  Local 
Protection  Project,  would  reduce  the  flood  heights  sufficiently  so  that 
the  elevation  of  the  railroad  embankment  berm  would  be  higher  than  the 
, 100  year  level  of  flooding.  By  providing  two  short  levees,  one  at 

each  end  of  the  potential  site,  tieing  to  high  ground,  and  by  providing 
an  impervious  blanket  on  the  outside  of  the  railroad  embankment, 
protection  exceeding  the  100  year  frequency  of  flooding  with 
freeboard  could  be  obtained.  A pumping  station  of  sufficient  capacity 
would  be  required  to  discharge  interior  drainage  from  approximately 
400  acres  during  periods  of  flooding.  The  downstream  levee  necessarily 
would  cross  U.  S.  Highway  50  to  reach  high  ground.  A highway  traffic 
opening  with  closure  would  be  required  as  a part  of  the  protective 
measures. 

The  employment  investment  and  water  use  resulting  from  industrial 
development  of  the  airport  site  are  presented  in  Table  15-22. 
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TABLE  15-22 

EMPLOYMENT,  INVESTMENT  AND  WATER  USE 
IF  ATHENS  INDUSTRIAL  SITE  IS  DEVELOPED 


Site 

Acreage 

Employees*^ 

per 

Deve loped 
Acre 

New-i-/ 

Employ- 

ment 

Inve  s t - 

it  / 

ment— ' 
per 

Employee 

New  — / 
Investment 

Norma  1 */ 
Water  Use 
per  Employee 

.000724  MGD 

Total  -/ 
Water  Use 

72 

20 

1440 

$10,720 

$15,436,800 

1.6  cfs 

*/ 

Factors  from  Land 

Use  Survey; 

all  heavy  manufacturing 

(chemica Is , 

primary  metals,  pulp  and  paper,  and  petroleum  refining)  were  omitted 
from  the  analysis  as  it  was  considered  unlikely  that  such  firms  would 
locate  near  Athens.  The  industries  included  in  the  sample  are 
representative  of  light  manufacturing,  fabrication,  and  assembly 
type  firms. 

— New  employment  equals  72  acres  multiplied  by  20  employees  per  developed 
acre . 

2 / 

— ' New  investment  (1968  prices)  equals  1440  new  employees  multiplied  by 
$10,720  investment  per  employee. 

— / Total  water  use  equals  1440  new  employees  multiplied  by  .000724  MGD 
which  equals  1.042  MGD  or  1.61  cfs. 


Wages  accruing  to  the  new  industrial  employees  were  estimated  by 
multiplying  the  1967  average  annual  wage  rate  for  manufacturing  in 
Athens  County  of  $5733,  ("1967  Ohio  Employment  and  Payroll  by  Industry 
for  the  State  and  Counties,"  Ohio  Bureau  of  Unemployment  Compensation) 
by  the  number  of  new  employees,  1440.  The  total  annual  industrial 
wages  were  estimated  to  be  $8,255,500. 

In  addition  to  the  direct  effects  of  a new  industry,  indirect 
effects  would  occur.  Additional  employment  and  wages  in  non-manufac- 
turing enterprises  probably  would  result  because  of  the  increased 
jobs  in  manufacturing  (the  export  or  basic  industry).  Using  informa- 
tion contained  in  Recreation  as  an  Industry  by  Robert  R.  Nathan 
Associates,  Inc.,  and  Resource  Planning  Associates , the  probable  indirect 
effects  were  estimated.  According  to  the  Nathan  report,  in  the  vicinity 
of  Athens  County  for  each  direct  addition  to  employment  associated  with 
the  exogenous  sector  (manufacturing)  there  would  be  approximately  1.14 
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workers  (multiplier  of  2.14)  added  to  the  roles  of  employment  in 
the  endogenous  sector  - in  local  service  and  commercial  activities 
indirectly  resulting  from  the  increase  in  direct  exogenous  employ- 
ment. The  indirect  effect  would  be  1641  additional  jobs  in  service 
and  commercial  type  employment.  The  wages  earned  by  these  employees 
were  estimated  by  multiplying  the  1967  average  annual  wage  by  the 
number  of  new  workers.  The  total  service  and  commercial  wages 
amount  to  $7,675,000,  annually.  Table  15-23  illustrates  the 
computation  of  the  average  annual  wage  for  non-manufacturing. 

TABLE  15-23 

NON -MANUFACTURING  WAGES  AND  EMPLOYMENT 
1967,  FOR  ATHENS  COUNTY,  OHIO 


Total  Payroll 

Tota  1 

Employment 

Average 
Annual  Wage 

Contract  construction 

$ 

3,121,340 

465 

$6,713 

Transportation  & Utilities 

6,299,091 

921 

6,839 

Wholesale  & Retail  Trade 

7,370,569 

1962 

3,757 

Finance,  Insurance,  Real  Estate 

1,366,983 

320 

4,272 

Services 

2.215,033 

688 

3.219 

$20,372,394  7 

4356 

$4,677 

Source:  Ohio  Employment  and  Payroll  by  Industry  for  the  State  and 

Counties  1967,  Ohio  Bureau  of  Unemployment  Compensation 

The  investment  in  non-manufacturing  establishments  associated  with 
the  1641  indirect  jobs  was  computed  by  using  published  census  data 
and  information  contained  in  Expansion  Benefits  Analysis  for  the 
Sa lyersvil le -Roya lton  Area  Pilot  Project  prepared  for  the  Office  of 
Appalachian  Studies,  United  States  Army  Corps  of  Engineers  by  Spindle- 
top  Research  Center,  Lexington,  Kentucky,  March  1967. 

Various  other  investments  would  be  necessary  to  realize  the  full 
economic  potential  of  the  industrial  development  in  addition  to  the 
plant  and  commercial  facilities.  These  investments  would  include 
additional  public  facilities  such  as  primary  and  secondary  schools, 
transportation  facilities,  including  highways  and  city  streets;  and 
residential  developments,  all  of  which  would  be  necessary  because  of 
the  increased  population  associated  with  imported  labor  for  the  new 
industrial  development. 

It  was  estimated  that  25  percent  of  the  3081  total  employees  would 
be  management,  professional  and  skilled  employees,  and  it  was  assumed 
they  would  be  imported  from  outside  the  immediate  region.  It  is 
recognized  that  some  management,  professional  and  skilled  employees  would 
probably  come  from  the  immediate  area,  but  also  that  some  semiskilled 
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and  unskilled  workers  would  come  from  outside  the  region's  labor 
force.  The  remaining  75  percent  of  the  new  employees  would  be 
semiskilled  and  unskilled,  would  be  previously  unemployed  or  under- 
employed, and  would  be  available  from  Athens  and  adjoining  counties 
within  commuting  distance  of  the  industrial  site.  The  methodology 
for  estimating  the  public  and  residential  investment  costs  was 
primarily  based  on  the  data  contained  in  the  Sa lyersville -Roya 1 ton 
Report . 

Table  15-24  summarizes  the  impact  of  the  development  of  a potential 
industrial  site  near  Athens. 


TABLE  15-24 

IMPACT  OF  INDUSTRIAL  DEVELOPMENT 
OF  A 72  ACRE  SITE  NEAR  ATHENS 


Item 


Impact 


Investment  (Initial) 
Industrial 

Commercial  & Service 

Public 

Resident 

Flood  Protection 


$15,437,000 

16.641.000 
1,600,000 

12.400.000 
430,000 


Tota  1 


$46,508,000 


Employment 
Indus  tria 1 

Commercial  & Service 


1,440 

641 


Total 


2,081 


Wages  (Annual) 

Indus  trial 

Cotranercial  & Service 


$ 8,255,000 
7,675,000 


Tota  1 


$15,930,000 


Logan  Site  - There  are  three  tracts  of  land  possessing  a high 
degree  of  potential  for  industrial  development  near  Logan,  Ohio.  One 
tract  of  approximately  170  acres  is  located  west  of  Logan  and  south 
of  the  Hocking  River.  The  Chesapeake  and  Ohio  Railroad  borders  the 
site  on  its  northern  extremity  and  Hocking  Lake  is  to  the  south.  A 
smaller  site  located  northeast  of  Logan  between  Ohio  Route  75  and 
Oldtown  Creek  contains  about  34  acres.  A spur  line  of  the  Chesapeake 
and  Ohio  Railroad  extends  to  the  southern  limits  of  the  property. 

The  General  Electric  Company  and  the  Wallace  Murray  Corporation  have 
facilities  located  south  of  the  site  along  Route  75.  The  third  site 
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is  located  southeast  of  Logan  and  north  of  the  Hocking  River  between 
old  U.  S.  Highway  33  and  the  Chesapeake  and  Ohio  Railroad.  This 
site  comprises  approximately  35  acres  and  is  the  remaining  portion  of 
a 110-acre  tract  bounded  by  old  U.  S.  33  on  the  north,  the  Chesapeake 
and  Ohio  Railroad  and  new  U.  S.  Highway  33  on  the  south,  Old  Town 
Creek  on  the  west  and  old  State  Highway  328  on  the  east.  Most  of 
the  110  acre  tract  has  been  developed  into  an  industrial  park.  The 
35  acre  site  is  adjacent  to  the  Goodyear  Tire  and  Rubber  Company  plant 
and  south  of  the  armory. 

The  latter  site  was  deemed  to  be  the  best  available  potential  indus- 
trial land  for  several  reasons.  Access  to  highway  and  rail  transporta- 
tion is  excellent.  The  land  is  relatively  level  and  site  preparation 
would  not  be  extensive.  The  property  is  owned  by  a local,  non-profit, 
civic  organization  which  has  successfully  promoted  development  in  the 
industrial  park,  and  is  located  in  an  area  zoned  for  industrial  develop- 
ment in  the  Logan  future  land  use  plan.  (The  Logan  Comprehensive  Plan, 
Report  2,  prepared  for  the  Logan  City  Planning  Commission  and  Council 
by  Carrol  V.  Hill  & Associates,  Columbus,  Ohio,  November  1963.) 

The  larger  site  containing  170  acres,  was  not  selected  as  the 
best,  because  it  is  zoned  in  the  future  land  use  plan  for  medium 
density  residential  development.  The  property  already  is  being  en- 
croached upon  by  residential  development  and  its  proximity  to  Lake 
Logan  may  make  it  undesirable  for  industrial  use. 

The  site  northeast  of  Logan  has  less  desirable  highway  access  than 
the  selected  site  and  there  are  no  assurances  that  it  will  be  made 
available  for  industrial  use. 

One  serious  shortcoming  of  the  selected  site  is  its  vulnerability 
to  rather  frequent  flooding  from  Hocking  River  backwater.  A dike  was 
constructed  along  Oldtown  Creek  in  1968,  and  with  certain  modifications 
to  the  dike  the  site  would  be  protected  from  floods  of  about  35  year 
frequency.  Prior  to  construction  of  the  dike  along  Oldtown  Creek,  the 
potential  site  was  subject  to  inundation  more  often  than  once  every 
five  years.  A new  U.  S.  Highway  33  is  presently  being  constructed  south 
of  the  industrial  site  and  north  of  the  Hocking  River.  A new  interchange 
and  roadway  embankment  are  being  constructed  at  the  downstream  end  of 
the  industrial  park  for  relocated  Ohio  Highway  328.  This  embankment 
will  provide  protection  from  flooding  to  a height  exceeding  that  of  the 
Oldtown  Creek  dike.  With  the  improvement  of  the  Hocking  River  channel 
being  accomplished  by  the  State  of  Ohio  in  connection  with  the  new 
highway  construction  and  the  additional  channel  improvement  proposed  by 
the  Corps,  the  site  would  be  protected  by  the  dike  and  roadway  embank- 
ment against  floods  of  about  70  year  frequency.  The  flooding  protection 
frequency  would  be  further  increased  to  about  once  in  100  years,  includ- 
ing limited  freeboard,  with  Logan  Reservoir  in  operation.  Certain 
remedial  work  is  necessary  on  the  Oldtown  Creek  dike  for  it  to  function 
effectively  as  a part  of  the  flood  protection.  The  top  and  side  of  the 
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dike  shouLd  be  covered  by  an  impervious  layer  to  provide  a uniform 
crest  elevation  and  to  reduce  seepage  through  the  embankment.  The 
outside  of  the  dike  also  should  be  covered  by  a Layer  of  riprap  to 
reduce  bank  erosion  from  Oldtown  Creek  headwater  flooding.  The 
dike  and  the  new  Highway  328  embankment  connect  with  the  Chesapeake 
and  Ohio  railroad  embankment  which  forms  the  southern  portion  of 
the  protection  project.  This  embankment  should  be  blanketed  by  an 
impervious  layer  to  prevent  possible  seepage  into  the  potential 
industrial  site.  All  drainage  structures  through  the  railroad  and 
highway  embankments  should  be  gated  so  they  could  be  closed  during 
flood  periods. 

During  flooding  conditions  when  all  drainage  structures  are 
closed,  a small  pumping  station  would  be  required  to  remove  the  interior 
drainage  from  the  site.  This  pumping  facility  could  be  located  at 
an  existing  culvert  under  the  railroad  embankment  near  old  Highway 
328  just  downstream  from  the  Smead  Corporation.  The  additional 
measures  necessary  to  provide  complete  protection  against  floods  of 
about  100-year  frequency  would  be  provided  by  non-Federal  interest. 

It  was  assumed  that  the  industrial  plant  would  be  in  place  and 
operating  by  1980.  The  target  date  of  1980  was  selected  for  two 
reasons.  If  Logan  Reservoir  is  constructed,  the  flood  control  storage 
would  not  be  effective  until  1978  because  of  the  review  process  and 
construction  time  required.  Secondly,  industry  probably  would  not 
locate  until  the  reservoir  was  effective  and  at  least  two  years  would 
be  needed  to  install  the  industrial  facility. 

Methodology  used  to  evaluate  the  industrial  development  and 
associated  development  impact  was  similar  to  that  used  for  the  Athens 
site . 


The  employment,  investment  and  water  use  resulting  from  industrial 
development  of  the  site  are  presented  in  Table  15-25. 

TABLE  15-25 

EMPLOYMENT,  INVESTMENT  AND  WATER  USE  IF  SITE  IS  DEVELOPED 


Normal  Total 


5 ite 
: reage 

Employees  per 
developed  acre 

New 

employment 

Investment 
per  employee 

New 

investment 

water  use 
per  employee 

wa  ter 
use 

35 

20 

700 

$10,720 

7,504,000 

.000724 

.79 

MGD  cfs 
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Wages  accruing  to  the  new  industrial  employees  were  estimated  by 
multiplying  the  1967  average  annual  wage  rate  for  manufacturing  in 
Hocking  County  of  $6117,  ("1967  Ohio  Employment  and  Payroll  by  Industry 
for  the  State  and  Counties,"  Ohio  Bureau  of  Unemployment  Compensation) 
by  the  number  of  new  employees,  700.  The  annual  industrial  wages 
were  estimated  to  be  $4,282,000. 

In  addition  to  the  direct  effects  of  industrial  expansion,  indirect 
effects  also  would  occur.  Additional  employment  and  wages  in  non- 
manufacturing would  probably  result  because  of  the  increase  in  jobs  in 
manufacturing  (the  export  or  basic  industry).  According  to  the  Nathan 
Report  for  the  vicinity  of  Hocking  County  for  each  direct  addition 
to  employment  associated  with  manufacturing  there  would  be  approximately 
.98  workers  (multiplier  of  1.98)  added  to  the  roles  of  employment  in 
local  service  and  commercial  activities.  The  indirect  effect  would  be 
686  additional  jobs  (700  basic  jobs  times  .98)  in  service  and  commercial 
type  employment. 

The  wage  benefits  earned  were  estimated  by  multiplying  the  1967 
average  annual  non-manufacturing  wage  by  the  number  of  workers.  The 
average  annual  wage  of  $4,726  I /,  multiplied  by  the  686  additional  non- 
manufacturing jobs  equals  $3,242,000  in  wages.  The  investment  in 
non-manufacturing  establishments  associated  with  the  686  indirect  jobs 
was  estimated  at  $7,296,000. 

Certain  other  investments  would  be  required  because  of  the  increased 
employment  resulting  from  the  complete  development  of  the  potential 
industrial  site.  It  was  estimated  that  25  percent  or  347  of  the  new 
industrial  and  commercial  employees  would  be  imported  from  outside  the 
local  labor  market.  Investments  would  be  made  in  new  facilities  such 
as  schools,  hospitals,  city  streets,  and  residential  developments  which 
would  be  utilized  by  the  new  employees  and  their  families.  It  was 
assumed  that  the  remaining  employees  (semiskilled  and  unskilled)  would 
be  obtained  locally  within  commuting  distance  of  the  potential  indus- 
trial site  and  they  would  continue  to  utilize  existing  public  and 
residential  facilities. 

Table  15-26  summarizes  the  impact  of  complete  development  of  a 
potential  industrial  site  near  Logan,  Ohio. 


— Non-manufacturing  wage  for  Hocking  County  from  the  following 
publication:  "Ohio  Employment  and  Payroll  by  Industry  for  the 

State  and  Counties  1967,"  Ohio  Bureau  of  Unemployment  Compensation. 
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TABLE  15-26 

IMPACT  OF  INDUSTRIAL  DEVELOPMENT  OF 
A THIRTY-FIVE  ACRE  SITE  NEAR  LOGAN 


Item  Impact 

Investment  (Initial) 


Indus  tr ia 1 

$ 7,504,000 

Commercial  & Service 

7,296,000 

Public 

1,300,000 

Residential 

5,600,000 

Flood  Protection 

120,000 

Total 

$21,820,000 

Employment 

Indus  tr ia  1 

700 

Commercial  & Service 

686 

Total 

1,386 

Wages  (Annual) 

Industria 1 

$ 4,282,000 

Commercial  & Service 

3,242,000 

Total 

$ 7,524,000 

17.  RECREATION  EXPANSION 

Developmental  benefits  result  from  wage  payments  made  to  persons 
within  the  region  not  directly  associated  with  the  project,  but  whose 
employment  results  from  the  economic  activity  induced  by  the  water 
project  development.  Based  upon  studies  conducted  by  the  Corps  of 
Engineers,  it  is  estimated  that  ultimately  2,816,000  visitors  will  be 
attracted  annually  to  the  Park  and  Nature  Area  facilities  at  Logan 
Reservoir.  Because  of  the  proximity  of  Logan  Reservoir  to  the 
Columbus,  Ohio,  metropolitan  area,  it  was  estimated  that  65  percent 
of  the  total  annual  visitation  would  originate  from  within  a 50-mile 
radius.  Expenditures  made  by  recreationists  and  tourists  are  con- 
sidered to  vary  according  to  the  distance  traveled  to  reach  the 
project.  A portion  of  the  total  expenditures  made  by  visitors  to  the 
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reservoir  facilities  will  result  in  wages  and  salaries  to  persons 
whose  employment  was  generated  by  the  influx  of  monies  into  the 
region.  Study  report  24,  of  the  Outdoor  Recreation  Resources  Review 
Commission,  indicates  approximately  24  percent  of  the  visitor  expendi- 
tures accrue  as  wages  and  salaries  to  individuals.  For  this  study, 
it  was  estimated  that  25  percent  of  the  visitor  expenditure  would 
result  in  wages  and  salaries.  Considering  the  origin,  route  of  travel 
and  activities  of  the  potential  recreationists,  it  was  estimated  that 
35  percent  of  their  expenditures  would  occur  within  Appalachia,  and 
therefore  the  resulting  wages  would  accrue  as  benefits  to  the  project. 

In  addition  to  the  basic  wages  resulting  from  visitor  expenditure, 
secondary  benefits  would  result  because  of  the  respending  of  the  direct 
wages.  This  additional  economic  activity  was  evaluated  utilizing 
appropriate  county  income  multipliers  as  contained  in  the  study* 
Recreation  as  an  Industry.  An  average  multiplier  was  calculated  for 
the  region,  ajid  it  was  applied  to  the  basic  wages  resulting  from  the 
visitor  expenditures  to  obtain  the  secondary  effects.  The  combination 
of  both  produced  the  total  economic  impact  to  the  region  from  recreation 
expenditures.  The  portion  of  the  wages  and  salaries  earned  by  workers 
previously  unemployed  or  underemployed  accrue  as  benefits  to  the 
National  account.  It  was  assumed  that  over  a period  of  20  years  the 
region  would  gradually  approach  full  employment.  Accordingly,  benefits 
to  the  National  account  were  discounted  to  reflect  this  full  employment 
condition  in  20  years. 

Expenditures  made  by  recreationists  and  tourists  will  induce  new 
commercial  investment.  This  increased  economic  activity  resulting  from 
visitor  expenditures  in  Appalachia  has  been  evaluated  and  the  amount  of 
investment  necessary  to  satisfy  the  demand  for  additional  services  is 
included  as  a developmental  cost.  Estimates  of  local  expenditures  by 
recreation  users  were  based  on  the  projected  visitation  and  the  amount 
of  expenditures  per  visitor.  The  methodology  for  computing  the 
private  commercial  investment  demanded  by  the  visitor  expenditures, 
including  multiplier  effect,  was  based  on  data  contained  in  the 
Sa Iyer svil le -Roya 1 ton  Report.  Since  the  expenditures  were  based  on 
visitation  estimated  to  follow  an  accelerated  growth  pattern,  invest- 
ments in  the  commercial  facilities  were  added  as  the  visitation 
increased . 

18.  REDEVELOPMENT  EXPANSION 

Traditional  redevelopment  benefits  consist  of  the  basic  wages 
earned  in  the  construction,  operation,  and  maintenance  of  the  entire 
water  resource  project  by  persons  within  the  Appalachian  region. 

From  an  analysis  of  employment  in  the  Appalachian  and  non-Appa lachian 
counties  within  a 25-mile  radius  of  the  project  it  was  estimated  that 
40  percent  of  the  potential  employee  wages  would  be  spent  in  Appalachian 
counties.  Basic  redevelopment  benefits  are  discussed  in  detail  in 
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Section  VI,  Benefits.  In  addition  to  these  benefits,  employee 
earnings  would  be  generated  by  the  respending  of  the  initial  wages 
within  the  region.  These  secondary  redevelopment  or  developmental 
benefits  to  the  region  were  evaluated  by  arplying  the  appropriate 
county  multipliers,  as  contained  in  the  study,  Recreation  as  an  In- 
dustry . to  the  Appalachian  portion  of  basic  wage  earnings  from 
construction,  operation  and  maintenance  of  the  water  project. 

Secondary  redevelopment  benefits  accruing  to  the  National  account 
include  wages  to  persons  who  in  the  absence  of  the  water  resource 
development  and  accompanying  private  development  would  be  unemployed 
or  underemployed.  National  account  benefits  resulting  from  operation 
and  maintenance  wages  were  discounted  to  reflect  full  employment 
conditions  which  are  assumed  to  occur  in  20  years. 

Development  of  the  water  resource  project  will  increase  the  demand 
for  local  goods  and  services.  Wages  earned  by  previously  unemployed 
and  underemployed  persons  working  on  project  construction  and 
operation  and  maintenance  would  increase  economic  activity  in  existing 
business  and  probably  stimulate  new  commercial  investment.  It  was 
assumed  that  existing  commercial  facilities  would  satisfy  50  percent 
of  the  increased  demand  for  goods  and  service.  The  investments  neces- 
sary to  satisfy  the  remaining  demand  were  calculated  using  a methodology 
similar  to  that  previously  discussed  for  recreation  visitor  expenditures. 

19.  NON-QUANTIFIED  EXPANSION 

Recreation  regional  impact  - Due  to  the  effects  of  glaciation, 
nearly  all  of  the  hilly,  forested  lands  of  Ohio  lie  in  its  south- 
eastern quadrant.  A large  percentage  of  this  land  is  within  the 
Wayne  National  Forest.  To  date,  approximately  113,000  acres  have  been 
purchased  out  of  a gross  area  of  1,450,000  acres.  State  Forests  in 
the  region  include  Hocking,  Tar  Hollow,  Richland  Furnace,  Zaleski  and 
Waterloo . 

An  inventory  of  Ohio's  existing  Federal,  State  and  major  local 
recreation  areas  by  the  Bureau  of  Outdoor  Recreation  showed  a concen- 
tration of  State  facilities  in  the  central  portion  of  southeastern 
Ohio.  An  inventory  of  potential  recreation  areas  disclosed  a similar 
concentration.  Although  there  is  a clear  potential  for  recreation 
development,  there  are  only  10,300  surface  acres  of  natural  or  arti- 
ficial lakes  within  the  entire  southeastern  quadrant  of  the  State. 

This  total  includes  projects  now  under  construction.  For  a land  area 
of  about  8,300  square  miles  including  large  areas  otherwise  suitable 
for  major  recreation  development,  the  water  acreages  available  are 
almost  incidental. 

Within  the  region,  the  Hocking  Hills  clearly  stand  out  as  an  area 
of  concentrated  potential.  They  are  the  scenic  and  ecologic  focal  point 
of  the  region,  if  not  the  State.  The  Hocking  Hills  are  a topographically 
distinct,  unglaciated  section  located  principally  in  western  Hocking 
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County  and  extending  into  adjacent  portions  of  surrounding  counties. 

The  deciduous  forested  hills  also  comprise  a unique  biotic  area  with 
concentrations  of  species  once  widespread  in  prehistoric  times  and 
which  have  survived  the  unique  environment.  The  ecological  environment 
of  the  hills  has  been  widely  studied  for  nearly  a century.  Several 
unique  geologic  land  forms  further  add  to  the  aesthetic  interest  of 
the  area.  These  include  Ash  Cave,  Cedar  Falls,  Rock  House,  Cantwell 
Cliffs,  Conkles  Hollow  and  Old  Mans  Cave.  The  State  of  Ohio  has 
included  each  of  these  specific  areas  in  the  Hocking  State  Park  and 
a scenic  highway  net  ties  the  areas  together. 

Thus,  the  area  of  roughly  200  square  miles  contains  an 
infinite  variety  of  interest  for  recreationists  and  naturalists. 

With  the  construction  of  a four-lane  replacement  for  U.  S.  Route 
33,  the  Hocking  Hills  will  be  within  one  hour's  drive  of  Columbus  at 
its  closest  point. 

The  potential  of  the  area  for  extensive  development  is  widely 
recognized.  Referring  to  the  entire  region  of  southeastern  Ohio, 
the  Ohio  Department  of  Natural  Resources  states  in  its  "Statewide 
Plan  for  Outdoor  Recreation,"  the  recreational  opportunities  in  this 
region  are  virtually  unlimited.  Yet  in  spite  of  its  attraction, 
existing  developments  and  easy  access,  the  area's  potential  remains 
relatively  untapped.  There  is  almost  no  private  development  or  tourist 
oriented  accommodations  in  the  Hocking  Hills. 

In  large  part,  this  condition  can  be  explained  by  the  fact  that 
the  entire  region  has  a severe  lack  of  water  based  recreation  oppor- 
tunities. The  great  pressure  for  outdoor  recreation  opportunities 
to  be  encountered  throughout  Ohio  in  the  coming  decades  accentuates 
the  economic  impact  that  could  be  achieved  by  developing  a recreation 
and  tourism  industry  in  southeas tern  Ohio.  The  desirability  of  such 
an  impact  emphasizes  the  need  for  water-based  recreation  development. 
The  situation  is  amplified  by  a report  titled,  "Comnercial  Tourism 
Potential  of  Hocking  County,  Ohio,"  which  was  prepared  for  the  Area 
Redevelopment  Administration  by  the  Division  of  Research,  College  of 
Business  Administration,  Ohio  University.  The  following  excerpts 
are  from  the  report. 

"For  several  years  the  College  of  Business  Administration 
and  Ohio  University  have  been  interested  in  the  economic  development 
of  southeastern  Ohio.  Various  programs  have  been  undertaken  in  cooper- 
ation with  area  leaders  toward  this  end.  When  the  U.  S.  Army  Corps  of 
Engineers  undertook  a study  of  the  Hocking  River  basin,  the  people  of 
Hocking  County  saw  the  possible  construction  of  recreation  areas.  They 
turned  to  Ohio  University  for  assistance  in  determining  what  the 
future  might  be  for  the  development  of  a tourist  industry.  As  a result 
the  College  of  Business  Administration  entered  into  a technical 
assistance  contract  with  the  Area  Redevelopment  Administration  to 
study  the  commercial  tourism  potential  of  Hocking  County." 
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"Hocking  County  is  one  of  several  southeastern  counties 
with  a limited  economic  development  compared  to  the  more  prosperous 
counties  in  other  regions  of  Ohio.  A population  of  20,168,  attests  in 
part  to  its  economic  limitations.  Conditions  which  have  hindered 
prosperity  have  been  meager  supplies  of  mineral  resources,  with  the 
exception  of  coal  resources,  which  in  turn  have  limited  industrial 
and  manufacturing  activities.  Rugged  topography  and  restricted  areas 
of  fertile  soils  have  curbed  any  extensive  agricultural  development. 
Because  the  entire  southeastern  Ohio  region  has  had  similar  limita- 
tions and  because  hilly  landforms  prevail,  transportation  facilities 
are  not  as  extensive  as  elsewhere.  These  factors  which  have  dis- 
couraged economic  growth  in  the  past  are  not  likely  to  improve  and 
aid  future  industrialization.  Yet,  there  is  strong  pressure, 
however,  from  the  people  of  Hocking  County  to  maintain  and,  in  fact, 
improve  their  economic  status.  One  feasible  means  to  aid  economic 
conditions  is  to  expand  recreational  facilities  and  to  provide  new 
ones.  Facilities  for  all  types  of  recreation  are  adding  income  to 
numerous  communities  in  the  United  States  as  well  as  other  parts  of 
the  world.  Hocking  County  has  certain  advantages  which  can  be 
utilized  for  increased  recreation  activities." 


"Most  of  these  more  highly  favored  activities  are  just  the 
type  that  Hocking  County  can  offer  in  abundance.  There  is  much  hilly 
scenic  countryside  for  the  automobile  drivers.  Many  places  are  suit- 
able for  walking  and  hiking.  Excellent  places  are  available  for 
picnicking.  These  are  relatively  obvious  advantages.  Other  comple- 
mentary and  supplementary  facilities  may  be  created  to  make  Hocking 
County  and  all  of  southeastern  Ohio  a leading  recreation  area  in 
Ohio  and  its  neighboring  states.  Such  additional  resources  may  in- 
clude individual  attractions  such  as  a visit  to  a coal  mine,  winter 
skiing,  lodges  and  inns.  Hocking  County  has  a potential  for  a tourist 
industry.  Perhaps,  most  important  of  all  it  needs  extensive  publicity 
and  advertising." 

"Present  recreational  opportunities  which  attract  visitors 
to  the  area  have  been  provided  and  are  maintained  by  the  State  of  Ohio. 
The  Hocking  caves  are  the  primary  attraction,  while  other  nearby  state 
recreation  areas  also  attract  visitors.  There  are  very  few  privately 
operated  recreational  facilities  and  accommodations  for  visitors  are 
limited . " 


"Methods  of  measuring  the  demand  for  tourism  which  an  area 
can  tap  are  still  crude,  but  estimates  of  tourism  potential  need  such 
measures.  An  attempt  to  estimate  the  number  of  tourists  who  can  be 
attracted  to  Hocking  County  was  based  upon  a study  prepared  for  the 
Outdoor  Recreation  Resources  Review  Commission.  On  the  basis  of  popu- 
lation and  economic  characteristics  of  Ohio  and  neighboring  states, 
we  feel  Hocking  County  can  serve  as  many  as  23,000  vacation  families. 
This  group  would  spend  about  90,000  family  days  in  the  area,  about 
one  half  of  which  would  occur  in  the  summer  months.  With  average 
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spending  of  $25  per  family  per  day  tourist  spending  could  amount  to 
over  $2  million.  On  the  basis  of  population  projections,  this  figure 
could  exceed  $3  million  by  1980.  While  this  market  exists,  it  can 
be  tapped  only  if  Hocking  County  develops  tourist  attractions  and 
facilities  and  tells  the  market  what  it  has  to  offer." 

"The  Hocking  State  Park  consists  of  four  major  separate 
parcels  of  land  in  which  are  found  six  caves.  Tentative  plans  of  the 
Division  of  Parks  are  to  integrate  these  parcels  into  one  large  hold- 
ing of  about  28,000  acres  (roughly  three  times  its  existing  size). 

To  lure  visitors  the  park  relies  primarily  on  the  natural  attraction 
of  the  six  caves  and  gorges.  With  the  exception  of  the  campground 
near  Old  Man's  Cave,  there  are  almost  no  facilities  to  serve  the 
visitor.  Commercial  development  of  the  area  has  not  occurred.  The 
number  of  annual  visitors  exceeds  three-quarters  of  a million  people, 
but  almost  all  come  for  short  visits  of  a few  hours  because  of  the 
lack  of  accommodations." 

"Several  suggestions  are  made  to  increase  the  attractiveness 
of  the  caves  and  to  increase  their  economic  impact.  Self-guided  tours 
and  campfire  talks  would  allow  visitors  to  learn  of  the  geology,  the 
flora,  and  the  history  of  the  park  area  in  addition  to  enjoying  its 
natural  beauty.  Steps  can  be  taken  to  make  the  caves  safer  and  more 
accessible  during  the  winter  months  when  their  ice  formations  are 
spectacular.  Publicity  of  the  caves,  both  in  and  out  of  state,  should 
be  increased,  and  highway  signs  should  be  placed  to  aid  the  motorist 
in  finding  them.  A restaurant  should  be  opened  in  the  vicinity  of 
Old  Man's  Cave,  which  is  the  most  popular  of  the  six  and  the  most 
centrally  located." 

"A  common  feature  of  recreation  and  commercial  tourism  is 
seasonality.  The  capital  invested  in  facilities  to  serve  tourists 
usually  is  unused  or  used  very  little  during  part  of  the  year.  The 
attractiveness  of  tourist  facilities  to  the  possible  investor  can  be 
increased  by  lengthening  his  operating  season.  Interest  in  winter 
sports  is  growing  in  this  country  and  with  this  growth  goes  increased 
opportunities  for  the  businessman  in  the  field  of  tourism.  Skiing 
is  the  main  attraction  of  winter  resorts,  but  skating  and  toboggan- 
ing are  a part.  The  hilly  terrain  of  Hocking  County  fits  the  need 
of  skiers,  but  natural  snowfall  cannot  be  depended  upon  to  cover  the 
slopes.  Today,  however,  the  resort  owner  is  not  so  fully  at  the 
mercy  of  nature;  he  can  make  his  own  snow.  Temperature  conditions 
in  the  county  are  such  as  to  make  artificial  snow  feasible  in 
December,  January,  and  February.  Since  temperature  variations  occur 
in  very  small  areas --be tween  one  hollow  and  the  next,  research  must 
be  done  on  any  site  considered  by  a prospective  developer;  but  it 
appears  that  suitable  winter  sports  sites  do  exist  in  Hocking  County." 

"Because  different  tourists  have  different  interests,  a 
region  which  seeks  to  make  commercial  tourism  a healthy,  vigorous 
industry  must  offer  a recreational  complex.  There  must  be  strong 
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forces  to  attract  a visitor  to  a region,  and  a variety  of  recreational 
opportunities  to  excite  his  interest  and  make  him  want  to  stay  or 
return  again.  It  is  from  this  standpoint  that  this  report  has  developed 
several  types  of  recreational  activities  to  constitute  a varied  and 
interesting  offering  for  future  visitors  to  Hocking  County.  Some  of 
these  recommendations  nr-  tied  to  existing  recreational  facilities  while 
others  pertain  to  entirely  new  opportunities." 

The  gateway  to  the  Hocking  Hills  is  U.  S.  33  on  the  northern 
edge  of  the  area.  Scenic  routes  374  and  664  connect  with  U.  S.  33 
at  Rockbridge  and  l.ogan,  respectively.  Clear  Creek,  which  drains  the 
northernmost  extension  of  the  hills,  empties  into  the  Hocking  River 
just  upstream  of  the  junction  of  routes  374  and  U.  S.  33.  This 
point  at  the  entrance  to  the  Nature  Area  is  a 45  minute  drive  from 
downtown  Columbus  and  a ten  minute  drive  from  Lancaster.  Development 
of  the  State  Park  and  Nature  Area  around  Logan  Reservoir,  therefore, 
would  provide  a key  link  between  the  heavy  population  centers  and  the 
attractions  of  the  Hocking  Hills  in  general, 

Logan  Reservoir  would  identify  with  the  Hocking  Hills  and  vice 
versa.  It  would  be  possible  to  physically  connect  the  project  to 
other  areas  by  means  of  hiking  trails.  The  Buckeye  Trail  passes  within 
about  four  miles  of  Neotoma  Valley.  A connecting  trail  would  broaden 
the  scope  of  the  recreation  development.  It  would  tie  the  project 
area  to  the  Wayne  National  Forest  as  well  as  to  the  Hocking  and  Tar 
Hollow  State  Forests.  Another  trail  of  less  than  two  miles  to  the 
south  would  connect  Neotoma  to  the  Cantwell  Cliffs  Recreation  Area. 

This  latter  area  is  only  three  miles  from  the  dam  site.  The  closest 
limits  of  the  Hocking  State  Forest  are  only  about  one-half  mile  from 
the  edge  of  the  proposed  Nature  Area.  Conceivably,  the  two  areas 
eventually  could  be  joined  together.  With  the  reservoir  development 
added,  the  whole  range  of  recreation  and  educational  activities  would 
be  available,  thereby,  adding  to  the  reputation  of  the  area. 

Certainly,  the  prospect  of  over  2,652,000  visitors  annually 
at  the  reservoir  alone  combined  with  the  increased  interest  in  the 
area  as  a whole,  would  encourage  private  development  of  various 
tourist  accommodations.  In  view  of  the  great  potential  of  the  area, 
the  state  and  local  governments  in  turn  would  be  encouraged  to  pro- 
vide additional  development  and  to  expand  existing  facilities.  The 
number  of  visitors  attracted  to  the  area  then  would  greatly  exceed 
the  number  anticipated  at  the  reservoir  itself.  Visitor  expenditures 
would  exceed  those  ascribed  directly  to  the  reservoir,  not  only  be- 
cause of  the  increased  number  of  visitors  in  the  area,  but  also 
because  of  the  increased  duration  of  a visit  made  possible  by  new 
accommodations . 

Based  upon  experience  at  other  reservoirs,  vacation  homes  and 
camps  will  be  developed  by  the  general  public  on  private  lands  that 
are  available  and  conveniently  located  with  respect  to  the  reservoir. 
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Other  lakes  that  are  more  remote  and  harder  to  reach  than  the  pro- 
posed Logan  Reservoir  have  bustled  with  such  development  within  two 
years  after  completion  of  the  project.  The  main  factor  encouraging 
this  development  is  the  presence  of  roads  around  and  into  the  recrea- 
tion area.  Although  the  State  Park  at  Logan  Reservoir  would  have 
limited  access,  there  is  an  abundance  of  roads  and  developable  land 
around  the  fringe  area  of  the  project.  Enterprising  land  owners, 
foreseeing  the  possibilities  of  financial  reward,  will  therefore 
subdivide  their  property  for  vacation  home  development. 

It  is  concluded  that  the  Logan  Reservoir  project  could  act  as 
a catalyst  for  inducing  further  private  and  public  investment  in 
recreation  facilities  and  tourist  accommodations.  Because  of  the 
proximity  of  the  area  to  Columbus  and  Lancaster,  vacation  residences 
would  be  developed;  further  increasing  local  expenditures. 


SECTION  v - COST  ESTIMATES 
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20.  PROJECT  COST 

The  capital  cost  as  used  in  this  section  consists  of  the  initial 
cosij  for  such  project  items  as  lands  and  damages,  relocations,  dam 
and  appurtenant  works,  facilities  for  recreation  including  fish  and 
wildlife  development,  facilities  for  the  nature  preserve,  engineering 
and  design,  and  supervision  and  administration.  It  should  be  noted 
that  the  costs  for  recreation  facilities  required  in  the  future  to 
meet  anticipated  increases  in  demand  are  included  as  capital  costs. 

All  capital  costs  are  usually  referred  to  as  construction  costs  and 
exclude  interest  incurred  during  construction.  The  total  cost  of 
construction  of  the  Logan  Reservoir  is  estimated  to  be  $LL,lbl,000, 
excluding  associated  private  investment  costs  of  $96,790,000.  Table 
15-27  summarizes  the  capital  costs  for  Logan  Reservoir.  Detailed 
estimates  of  capital  costs  are  shown  in  Table  15-28. 

Investment  costs  are  the  sum  of  the  capital  cost  and  the  accrued 
interests  on  those  expenditures  up  to  the  time  the  project  services 
become  available.  No  interest  during  construction  is  computed  on  the 
capital  cost  for  the  future  recreation  facilities  at  the  reservoir 
project  since  it  is  assumed  that  the  construction  funds  will  be 
appropriated  and  utilized  on  an  annual  basis.  Interest  during  con- 
struction on  all  other  capital  costs  was  computed  by  multiplying 
the  construction  expenditure  by  an  interest  rate  of  3.25  percent  for 
one-naif  the  construction  period  in  years.  The  construction  period 
for  Logan  Dam  and  Reservoir  was  assumed  to  be  four  years. 

For  the  purposes  of  project  evaluation,  comparison  of  alternative 
projects,  and  for  cost  allocation',  investment  costs,  adjustments  for 
changes  in  land  productivity  rates,  and  costs  of  operation,  maintenance 
and  major  replacement  must  be  reduced  to  a common  time  basis,  corres- 
ponding to  benefit  computations.  Average  annual  charges  were  computed 
on  the  gross  investment  using  the  current  Federal  interest  rate  of 
3.25  percent  and  an  amortization  period  of  100  years.  Operation  and 
maintenance  charges  for  the  proposed  developments  are  based  on  current 
costs  of  similar  projects  and  include  costs  for  major  replacement 
items  where  applicable.  Detailed  estimates  of  the  annual  costs  are 
shown  in  Table  15-29., 
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TABLE  15-27 

SUMMARY  OF  CAPITAL  COST 

LOGAN  DAM  AND  RESERVOIR  PROJECT 
(Based  on  prices  prevailing  in  July  1968) 


Item 

Lands  and  Damages  — 

Relocations 

Reservoir 

Dam  and  Appurtenances 
Recreation  2J 
Nature  Area 

Permanent  Operating  Equipment 
Engineering  and  Design 
Supervision  and  Administration 

Total  Project  Cost 


8.850.000 

3.700.000 

720.000 

8.050.000 
15,257,000 

1.800.000 

185.000 

2.963.000 

2.616.000 


Cost  with  Items 
Nos,  8 and  9 
distributed 

$ 8,850,000 

4.370.000 

850.000 

9.506.000 

18,221,000 

2.126.000 

218.000 


$ 44,141,000  $ 44,141,000 


1 / Includes  $2,015,000  specifically  for  general  recreation  and 
$1,886,000  for  the  Nature  Area. 

2j  Includes  future  facilities  cost  of  $3,629,000 

TABLE  15-28 

DETAILED  ESTIMATE  OF  CAPITAL  COST 

LOGAN  DAM  AND  RESERVOIR  PROJECT 
(July  1968  Prices) 

Item  Unit  Quantity  Unit  Price  Amount 

LANDS  AND  DAMAGES,  JOINT  USE  LANDS 
Fee  acquisition 


Home  sites 

Acre 

100 

$ 2,000 

$ 200,000 

Lakes  (including 

structures) 

Acre 

25 

2,000 

50,000 

Cropland  (irrigated) 

Acre 

3 

600 

1,800 

Cropland 

Acre 

4,484 

350 

1,569,400 

Timberland 

Acre 

727 

250 

181,750 

Pasture 

Acre 

1,192 

190 

226,480 

Woodland 

Acre 

2,219 

75 

166,425 

Subtotal,  lands 

8,750 

$ 2,395,855 
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TABLE  15-28  (Cont'd) 


LANDS  AND  DAMAGES,  JOINT  USE  LANDS  (Cont'd) 


Item 

Unit 

Quantity 

Unit  Price 

Amount 

Improvements 

Set 

101 

$ - 

$ 

1,145,000 

Subtotal,  Fee  acquisition 

$ 

3,540,855 

Severance  damages 

L.S. 

- 

• 

131,000 

Contingencies 

885,145 

Total,  fee  acquisition 

$ 

4,557,000 

Easement  acquisition 

Cropland 

Acre 

8 

150 

1,200 

Pasture 

Acre 

9 

125 

1,125 

Woodland 

Acre 

_3 

40 

120 

Subtotal,  easement  lands 

20 

2,445 

Contingencies 

555 

Total,  easement  acquisition 

$ 

3,000 

Minerals 

Subordination  of 
Oil  and  gas  rights 

Acre 

8,750 

131,000 

Contingencies 

31,000 

Total,  minerals 

$ 

162,000 

Administrative  costs 

Tract 

145 

1,200 

174,000 

Resettlement  costs 

Each 

106 

500 

53,000 

TOTAL  LANDS  AND  DAMAGES, 

JOINT  USE 

$ 

4,949,000 

LANDS  AND  DAMAGES,  SPECIFIC 

USE  LANDS 

; (RECREATION) 

Fee  acquisition 

Homesites 

Acre 

60 

2,000 

120,000 

Croplands 

Acre 

530 

350 

185,500 

Timberland 

Acre 

1,150 

250 

287,500 

Pasture 

Acre 

820 

190 

155,800 

Woodland 

Acre 

540 

75 

40.500 

Subtotal,  lands 

3,100 

$ 

789,300 

j 
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TABLE  15-28  (Cont'd) 


LANDS  AND  DAMAGES,  SPECIFIC  USE  LANDS  (RECREATION)  (Cont'd) 


Item 

Unit 

Quantity 

Unit  Price 

Amount 

Improvements 

Set 

63 

$ 

$ 630,000 

Subtotal,  fee  acquisition 

1,419,300 

Severance  damages 

L.S. 

- 

- 

67,000 

Contingencies 

354,700 

Total,  fee  acquisition 

$1,841,000 

Minerals 

Subordination  of 

Oil  and  gas  rights 

Acre 

3,100 

- 

46,500 

Contingencies 

11,500 

Total,  minerals 

$ 58,000 

Administrative  costs 

Tract 

70 

1,200 

$ 84,000 

Resettlement  costs 

Each 

64 

500 

$ 32,000 

TOTAL  SPECIFIC  USE  LANDS 

$2,015,000 

LANDS  AND  DAMAGES,  NATURE  AREA 

Fee  acquisition 

Home sites 

Acre 

45 

2,000 

90,000 

Cropland 

Acre 

53  1 

350 

186,200 

Timberland 

Acre 

1,120 

250 

280,000 

Pasture 

Acre 

608 

190 

115,520 

Woodland 

Acre 

1,495 

75 

112,125 

Subtotal,  land 

3,800 

$ 783,845 

Improvements 

Set 

37 

- 

570,000 

Subtotal,  fee  acquisition 

$1,353,845 

Severance  damages 

L.S. 

• 

- 

48,000 

Contingencies 

338.155 

Total,  fee  acquisition  $1,740,000 
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TABLE  15-28 

(Cont ’d) 

Item 

Unit  Quantity 

Unit  Price 

Amount 

LANDS  AND  DAMAGES,  NATURE  AREA 

(Cont 'd) 

Minerals 

Subordination  of 

Oil  and  gas  rights 

Acre  3,800 

0 

$ 57,000 

Contingencies 

14,000 

Total,  minerals 

$ 71,000 

Administrative  Costs 

Tract  45 

1,200 

55,000 

Resettlement  Costs 

Each  40 

500 

20,000 

TOTAL  LANDS  AND  DAMAGES,  NATURE  AREA 

$ 1,886,000 

TOTAL  LANDS  AND  DAMAGES 

$ 8,850,000 

RELOCATIONS 

Highways 

County  roads 

Mile  3.63 

- 

$ 2,200,000 

Township  roads 

Mile  1.44 

— 

250,000 

Subtotal,  roads 

5.07 

$ 2,450,000 

Utilities 

Power  lines 

L.S. 

- 

62,000 

Telephone  lines 

L.S. 

- 

101,000 

Pipe  lines 

L.S. 

— 

142,000 

Subtotal,  utilities 

$ 305,000 

Cemeteries  (2) 

- 

Graves 

Each  760 

350 

$ 270,000 

Beaut i f icat ion 

L.S. 

- 

55,000 

Subtotal,  relocations 

$ 3,080,000 

Contingencies 

620,000 

TOTAL,  RELOCATIONS 

$ 3,700,000 
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TABLE  15-28  (Cont'd) 


Item 

Unit 

Quantity 

Unit  Price 

Amount 

RESERVOIR 

Clearing  reservoir 

Acre 

900 

$ 250 

$ 

225, GOO- 

Clearing  reservoir  (for  W.S. 

)Acre 

1,100 

250 

275, 000 

Boundary  marking 

Mile 

50 

2,000 

100,000 

Subtotal,  reservoir 

$ 

600,000 

Contingencies 

120,000 

TOTAL,  RESERVOIR 

$ 

720,000 

DAM  AND  APPURTENANCES 

Dam  and  Spillway 

Care  6 diversion  of  water 

L.S. 

1 

$ 

$ 

75,000 

Foundation  dewatering  sys. 

L.S. 

1 

- 

125,000 

Field  office 

L.S. 

1 

- 

60,000 

Clearing  6 grubbing 
Excavation 

Acre 

80 

450.00 

36,000 

- Common 

C.Y. 

480,000 

1.00 

480,000 

Rock 

Excavation,  borrow 

C.Y. 

450,000  . 

1.80 

810,000 

Impervious 

C.Y. 

565,000 

1.10 

621,500 

Stripping 

C.Y. 

94,000 

0.60 

56,400 

Embankment 

Impervious  earth 

C.Y. 

450,000 

0.20 

90,000 

Random  rock 
Transition  & blanket 

C.Y. 

368,000 

0.25 

92,000 

drain 

C.Y. 

127,000 

4.00 

508,000 

Riprap,  dumped 

C.Y. 

21,000 

7.00 

147,000 

Bedding  material 

C.Y. 

7,000 

3.50 

24,500 

Foundation  grouting 

L.S. 

1 

- 

140,000 

Barrier  fence 

L.F. 

2,600 

15.00 

39,000 

Guard  rail 

L.F. 

1,700 

4.00 

6,800 

Roadway  surfacing 

S.Y. 

1,600 

1.75 

2,800 

Concrete,  spillway  weir 

C.Y. 

300 

40.00 

12,000 

Cement 

Bbl. 

600 

5.50 

3,300 

Reinforcing  steel 

Lb. 

30,000 

0.17 

5,100 

Anchor  bars 

L.F. 

1,600 

3.00 

4,800 

Drain  holes 

L.F. 

1,600 

4.00 

6,400 

Instrumentation 

L.S. 

1 

- 

50,000 

Gaging  station  & cableway 

L.S. 

1 

- 

40,000 

Seeding 

Acre 

40 

400.00 

16,000 

Subtotal,  Dam  and  Spillway 

$ 

3,451,600 

Contingencies 

648,400 

' Total,  Dam  and  Spillway 

$ 

4,100,000 
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TABLE  15-28  (Cont'd) 


Item  Unit  Quantity  Unit  Price  Amount 

DAM  AND  APPURTENANCES  (Cont'd) 

Outlet  Works 


Clearing  & grubbing 

Ac  re 

14 

$ 450.00 

$ 6,300 

Excavation 

Common 

C.Y. 

90,000 

1.30 

117,000 

Rock 

C.Y. 

150,000 

3.00 

450,000 

Tunnel  & transition 

C.Y. 

5,700 

30.00 

171,000 

Dumped  riprap 

C.Y. 

1,600 

7.00 

11,200 

Bedding  material 

C.Y. 

800 

3.50 

2,800 

Concrete 

Service  bridge, 

abutment 

C.Y. 

50 

70.00 

3,500 

Intake  structure 

C.Y. 

5,500 

60.00 

330,000 

Transition 

C.Y. 

330 

70.00 

23,100 

Tunnel 

C.Y. 

3,020 

50.00 

151,000 

Stilling  basin 

C.Y. 

700 

50.00 

35,000 

Cement 

Bbl. 

14,600 

5.50 

80,300 

Reinforcing  steel 

Lb. 

1,050,000 

0.17 

178,500 

Drain  holes,  stilling 

basin 

L.F. 

1,900 

4.00 

7,600 

Anchor  bars,  grouted 

L.F. 

1,600 

3.50 

5,600 

Drilling  6 grouting 

tunnel 

L.S. 

1 

- 

50,000 

Roof  bolts 

L.F. 

10,300 

3.00 

30,900 

Barrier  fence 

L.F. 

1,000 

15.00 

15,000 

Waterstops 

L.F. 

880 

5.00 

4,400 

Steel,  transition 

supports 

Lb. 

60,000 

0.50 

30,000 

5'-8"xl0'-0"  main 

control  gates  & liners 

Ea . 

2 

60,000.00 

120,000 

Low  flow  control  valve 

assembly 

Ea. 

1 

24,000.00 

24,000 

Multiple  level  intake 

gates 

Ea. 

3 

6,000.00 

18,000 

Hydraulic  system  for 

control  gates 
Emergency  gates,  guides 

L.S. 

1 

30,000 

& recess  armor 

L.S. 

1 

- 

40,000 

Multiple  level  intake 
bulkheads,  guides  & 

recess  armor 

L.S. 

1 

- 

10,000 

Precast  trash  rack  beams 

Ea . 

8 

175.00 

1,400 

Floatwell  system 

L.S. 

1 

- 

10,000 
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TABLE  15-28  (Cont'd) 

Item  Unit  Quantity  Unit  Price  Amount 

DAM  AND  APPURTENANCES  (Cont'd) 

Outlet  Works  (Cont'd) 


Water  temperature 


recording  system 

L.S. 

1 $ 

- 

$ 

5,000 

Traveling  crane 

L.S. 

1 

- 

40,000 

Plumbing  6 water  supply 
Heating  6 ventilating 

L.S. 

1 

10,000 

system 

L.S. 

1 

- 

25,000 

Electrical  work 

L.S. 

1 

- 

35,000 

Emergency  generator 

L.S. 

1 

- 

15,000 

Aluminum  handrailing 

L.F. 

600 

15.00 

9,000 

Tile  gage 

L.S. 

1 

- 

4,000 

Air  vent  system 

L.S. 

1 

- 

20,000 

Miscellaneous  metal 

L.S. 

1 

- 

20,000 

Architectural  work 

L.S. 

1 

- 

30,000 

Portable  gantry  crane 
Service  bridge 

L.S. 

1 

— 

2,500 

superstructure 

L.S. 

1 

- 

45,000 

Seeding 

Acre 

10 

250.00 

2,500 

Subtotal,  Outlet  Works 

$ 

2,219,600 

Contingenc ies 

480,400 

Total,  Outlet  Works 

$ 

2,700,000 

Access  Road 

Clearing  & grubbing 

Acre 

20 

450.00 

9,000 

Exc.  unclassified 

C.Y. 

200,000 

1.50 

300,000 

Culverts,  18"  diameter 

L.F. 

100 

10.00 

1,000 

24"  diameter 

L.F. 

50 

14.00 

700 

30"  diameter 

L.F. 

100 

18.00 

1,800 

Headwalls 

L.S. 

1 

- 

3,500 

Guard  rail 

L.F. 

4,500 

4.00 

18,000 

12"  granular  fill 

C.Y. 

10,000 

8.00 

80,000 

5"  subbase 

C.Y. 

2,800 

8.00 

22,400 

6"  crushed  agg.  base 

C.Y. 

3,000 

10.00 

30,000 

Prime  coat 

Gal. 

3,600 

0.50 

1,800 

4"  asphaltic  concrete 

C.Y. 

2,000 

25.00 

50,000 

Seeding 

Improve  2.17  miles  of 

Acre 

10 

400.00 

4,000 

TWP  113 

L.S. 

1 

- 

350,000 

Subtotal,  Access  Road 

$ 

872,200 

Contingencies 

127,800 

Total,  Access  Road 

$ 

1,000,000 
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TABLE  15-28  (Cont’d) 


Item  Unit  Quantity  Unit  Price 

DAM  AND  APPURTENANCES  (Cont’d) 

Beautification  L.S.  $ 

TOTAL,  DAM  AND  APPURTENANCES 

GENERAL  RECREATION  AND  FISH  AND  WILDLIFE 

Initial  development 

Facilities  cost  — L.S. 

Contingencies 

Total,  initial  development 

Future  development 

Facilities  cost  A/  L.S. 

Contingencies 

Total,  future  development 

TOTAL  GENERAL  RECREATION  AND  FISH  AND  WILDLIFE 

NATURE  AREA 

Initial  development 

Facilities  cost  2J  L.S. 

Contingencies 

Total,  initial  development 
Future  development 
Facilities  cost 
TOTAL,  NATURE  AREA 

1/  See  Table  15-31  for  details. 

See  Table  15-36  for  details. 
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Amount 

$ 250,000 

$ 8,050,000 

9.690.000 

1.938.000 

$11,628,000 

3,024,600 

604,400 

$ 3,629,000 

$15,257,000 

$ 1,565,000 
235,000 

$ 1,800,000 
0 

$ 1,800,000 
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TABLE  15-28  (Cont’d) 


Item 

Unit 

Quantity 

Unit  Price  Amount 

PERMANENT  OPERATING  EQUIPMENT 

Operator's  quarters 

Ea. 

2 

$ 15,000.00  $ 30,000 

Tractor,  truck,  boat. 

mower,  tools,  etc. 

Lot 

1 

15,000 

Utility  building  Job 

Rainfall  and  discharge  stations 

1 

7,000 

Inflow  station 

Job 

1 

20,000 

Lake  gage  (on  intake 

struct. ) 

Job 

1 

4,000 

Equipment  for  discharging 

station  at  dam 

Job 

1 

2,000 

Outflow  station  (dwnst.) 

Job 

1 

20,000 

Equipment  for  W.Q.C. 

Job 

1 

10,000 

Rainfall  gages 

Ea. 

4 

350.00  1,400 

Radio  facilities 

Job 

1 

25,000 

Beautific ation 

(oper.  quarters) 

Subtotal 

Contingencies 

Job 

1 

20,000 

$ 154,400 
30,600 

TOTAL,  PERMANENT  OPERATING  EQUIPMENT 

$ 185,000 

ENGINEERING  AND  DESIGN 

Initial  development 

L.S. 

- 

$2,600,000 

Future  increment 

L.S. 

- 

363,000 

TOTAL,  ENGINEERING  AND  DESIGN 

$2,963,000 

SUPERVISION  AND  ADMINISTRATION 

Initial  development 

L.S. 

- 

$2,119,000 

Future  increment 

* * 

L.S. 

- 

497,000 

TOTAL,  SUPERVISION  AND  ADMINISTRATION 

$2,616,000 
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TABLE  15-29 


DETAILED  ESTIMATE  OF  ANNUAL  COST 
LOGAN  MULTIPLE  PURPOSE  RESERVOIR  PROJECT 


Item 


Financial 

Costs 


a.  Total  investment 

TTJ Recapitulation  of  project  costs 

(a)  Initial  costs  $ 39,652,000 

(b)  Incremental  costs  4,489,000 

(c)  Market  value  of  lands 


(2)  Interest  during  construction  (initial 
costs  only)  at  3-1/4%  for  1/2  of 


construction  period  of  4 years 

2,577,400 

(3) 

Total  gross  investment 

$ 

46,718,400 

Annual  initial  costs 

uT 

Interest  on  gross  investment 

(a) 

Recreation 

$ 

545,000 

(b) 

Nature  area 

73,600 

(c) 

Remaining  costs  (23,194, 

,600) 

(0.032$) 

753,800 

(d) 

Adjustment  for  net  loss 

of 

land  ( 5%- 3-1/4%)  (4,961,250) 

- 

(2) 

Amortization 

(a) 

Recreation 

23,100 

(b) 

Nature  area 

3,100 

(c) 

Remaining  costs  (23,194,600) 

(0.00138) 

32,000 

(3) 

Maintenance  and  operation 

(a) 

Dam  and  reservoir 

50,000 

(b) 

Water  quality  control  6 

water  supply 

5,000 

(c) 

Recreation 

280,400 

(d) 

Nature  area 

89,400 

(4) 

Major  replacements 

(a) 

Dam  and  reservoir 

2,000 

(b) 

Water  quality  control  & 

water  supply 

200 

(c) 

Recreation 

97,700 

(d) 

Nature  area 

15,100 

(5)  Total  annual  initial  costs  $1,970,400 
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Economic 

Costs 


$ 39,652,000 
4,489,000 
(4,961,250) 


2,577,400 
$ 46,718,400 


$ 545,000 

73,600 

753,800 

86,800 


23,100 
3,1 00 

32,000 


50,000 

5,000 

280,400 

89,400 


2,000 

200 

97,700 

15,100 

$2,057,200 


TABLE  15-29  (Cont'd) 


c.  Annual  future  recreation  incremental  costs 


(1) 

Interest 

$ 78,800 

(2) 

Amortization 

3,300 

(3) 

Maintenance  and  operation 

143,700 

(4) 

Major  replacements 

16,100 

$ 78,800 

3,300 
143,700 
16,100 


(5)  Total  future  increment 


$ 241,900  $ 241,900 


d.  Total  Annual  Costs 


$2,212,300  $2,299,100 


Cost  of  reservoir  recreation  features.  Facility  costs  for  general 
recreation  development  were  estimated  for  the  potential  reservoir 
considered.  Cost  estimates  were  developed  for  facilities  necessary  to 
satisfy  the  anticipated  initial  and  future  usages.  Comparison  of 
the  total  estimated  facility  needs  with  the  facilities  that  will  be 
provided  initially  shows  that  a need  for  additional  facilities  will  be 
in  evidence  immediately  after  project  completion  and  will  continue  into 
the  future  for  a project  life  of  100  years. 

After  a reasonable  indication  of  demand  was  determined  for  the 
project,  preliminary  recreation  site  locations  were  developed  in  order 
to  estimate  the  capacity  of  the  Logan  Project  for  optimum  use.  In  the 
siting,  scaling  and  design  of  the  recreational  facilities  required  to 
satisfy  the  estimated  demand,  usage  percentage  factors  were  applied 
to  each  individual  type  of  project  activity.  These  factors  took  into 
account  usages  prevailing  in  nearby  projects,  project  accessibility 
to  densely  populated  areas,  local  desires  and  the  topography  of  the 
reservoir  area  . 

The  initial  and  future  design  1 ids  were  then  used  to  estimate  the 
type  and  quantity  of  facilities  to  which  unit  costs  were  applied  to 
arrive  at  total  fa  ility  costs.  Multiple  level  intakes  would  be 
provided  to  control  depth  from  which  releases  are  made  in  order  to 
regulate  oxygen  content  and  temperatures  for  fishing  enhancement  and 
for  water  quality  control.  The  access  roads,  launching  facilities  and 
parking  spaces  needed  for  fishing  and  hunting  will  be  provided  for 
general  recreation  purposes  and  should  be  sufficient  for  both  functions 
since  the  peak  usage  for  the  different  activities  normally  would  not 
occur  simultaneously. 

Additional  Lands  consisting  of  approximately  3,100  acres  located 
around  the  periphery  of  the  basic  project  would  be  acquired  specifically 
for  recreation  and  will  be  used  jointly  between  the  general  and  the 
fish  and  wildlife  recreation  purposes  of  the  project.  Enough  land 
downstream  from  the  dam  would  be  provided  for  an  adequate  tailwater 
fishery.  Table  15-30  summarizes  the  recreation  investment  costs. 
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TABLE  15-30 


LOGAN  RESERVOIR 

SUMMARY  OF  GENERAL  RECREATION  AND  FISH  AND  WILDLIFE  INVESTMENT  COSTS 


Initial 


Future 


Total 


1.  General  recreation  facilities 
Contingencies 
Subtotal 
ED  & SA 

Total  facilities 

Specific  recreation  lands  2./ 
Total  lands  & facilities 
Interest  during  const. 


$ 9,379,500  $ 3,024,600  $12,404,100 

1,875,900  604,400  2,480,300 

11,255,400  3,629,000  14,884,400 

2,036,700  860,000 

13.292.100  4,489,000  17,781,100 

2,015,000  0 2,015,000 

15.307.100  4,489,000  19,796,1 00 

995,000  0 995,000 


General  recreation  investment  $16,302,100  $ 4,489,000  $20,791,100 


3 / 

Fish  and  wildlife  facilities  — ' 
Contingencies 
Subtotal 
ED  & SA 

Total  apportioned  facilities 

Specific  fishing  facilities 

Contingencies 

Subtotal 

ED  & SA 


$ 145,500  $ 

29,100 
174,600 
31,600 

206,200 


$ 145,500 


Specific  fishing  facilities  125,000 

Contingencies  25,000 

Subtotal  150,000 

ED  & SA  27,100 

Total  specific  fishing  facilities  177,100 

Hunting  management  unit  facilities— ^ 48,000 


ED  & SA 

Total  hunting  management 
& facilities 


8,600 

56,600 


Total  fish  and  wildlife  activities  439,900 


Specific  fish  and  wildlife  lands 
Total  lands  and  facilities 
Interest  during  const. 

Fish  and  wildlife  investment 

TOTAL  RECREATION  INVESTMENT  COSTS 


0 

439,900 

28,600 

468,500 


0 

174,600 

0 

31,600 

0 

206,200 

0 

125,000 

0 

25,000 

0 

150,000 

0 

27,100 

0 

177,100 

0 

48,000 

0 

8,600 

0 

56,600 

0 

439,900 

0 

0 

0 

439,900 

0 

28,600 

468,500 


TOTAL  RECREATION  INVESTMENT  COSTS  $16,770,600  $ 4,489,000  $21,259,600 

J _/  Includes  administrative  costs  and  contingencies 

2/  Initial  only  - 1/2  of  construction  period  of  4 years  @ 3.25%  = 6.50% 

3/  F&W  shares  some  General  Recreation  Facilities  in  proportion  to 
user  days  excluding  tailwater  fishery  and  hunting  management 
visitation:  30,850  (12,549,000)  _ 

2,682,850 

ft/  Furnished  by  State  of  Ohio  Division  of  Wildlife  (includes  contingencies) 
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For  purposes  of  sub-allocation  of  costs,  a proportionate  share  of 
the  facilities  cost  to  be  shared  equally  by  fish  and  wildlife  and 
general  recreation  have  been  allocated  to  fish  and  wildlife  function. 

Details  of  the  initial  and  future  capita*,  cost  of  recreation 
facilities  for  the  formulated  plan  are  presented  in  Table  15-31.  For 
the  purposes  of  project  evaluation  and  cost  allocation,  investment 
costs  and  charges  for  operation,  maintenance  and  major  replacements 
for  recreational  facilities  must  be  reduced  to  a common  time  basis. 
Facilities  cost  by  activity  are  listed  in  Table  15-32. 

The  sum  of  all  annual  cost  items  shown  in  Table  15-33  gives  the 
total  annual  charges.  The  cost  for  the  future  increment  of  recreation 
has  been  distributed  equitably  over  the  100-year  life  of  the  project. 
The  derivation  of  average  annual  costs  is  given  in  Table  15-34.  For 
cost  allocation  purposes,  the  average  annua  1 alternative  cost  for 
equivalent  single  purpose  recreation  was  derived  through  application 
of  statistics  for  similar  development  in  the  State  of  Ohio.  The 
derivation  is  shown  in  Table  15-35. 


Cost  of  nature  area  features.  The  potential  Clear  Creek  Nature 
Area,  as  presently  planned  by  the  Ohio  Department  of  Natural  Resources, 
would  include  most  of  the  land  below  the  dam  site  from  ridge  to  ridge, 
to  a point  at  which  U.  S.  Route  33  crosses  Clear  Cieek.  The  3,800-acre 
area  would  have  a resident  outdoor  education  center,  a nature  interpretive 
center,  approximately  ten  miles  of  hiking  and  nature  trails  and  the 
Neotoma  Ecological  Research  Area.  The  facilities  were  designed  to  fit 
the  scale  and  purpose  of  the  nature  area.  The  detailed  cost  of  these 
facilities  are  presented  in  Table  15-36.  The  derivation  of  the  average 
annual  costs  is  given  in  Table  15-37. 

21.  DEVELOPMENTAL  COSTS 

The  water  resource  developmental  plan  will  require  non-Federal 
investments  in  order  to  realize  the  full  economic  potential  of  the 
project.  Investments  would  be  required  to  develop  the  new  industrial 
sites,  including  plant,  equipment,  real  estate,  utilities,  parking  and 
flood  protection.  Other  investments  would  be  made  in  new  commercial 
facilities  needed  to  supply  the  increased  demand  for  goods  and  services 
created  by  the  added  purchasing  power  resulting  from  expanded  industrial 
employment,  employment  opportunities  induced  by  recreation  visitor 
expenditures  and  employment  on  water  project  construction  operation  and 
maintenance.  Certain  additional  public  and  residential  facilities  would 
be  required  because  of  the  increase  in  population  associated  with  new 
industrial  and  commercial  employment. 

Two  potential  industrial  sites  were  evaluated  in  connection  with  the 
Logan  Reservoir  developmental  plan,  one  site  near  Athens,  and  another 
site  near  Logan.  The  site  near  Athens  is  at  the  present  location  of 
the  Ohio  University  Airport  and  comprises  approximately  72  acres.  It 
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DETAILED  ESTIMATE  OF  GENERAL  RECREATION  AND 
FISH  AND  WILDLIFE  FACILITIES  COSTS 
LOGAN  RESERVOIR,  OHIO 
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TOTAL  COST  GENERAL  RECREATION  AND  FISH  AND  WILDLIFE 

RECREATION  FACILITIES  $10,050,000  $ 7,700,000  $ 17,750,000 


TABLE  15-32 


P" 


LOGAN  RESERVOIR 

RECREATION  FACILITIES  COST  SUMMARY  BY  ACTIVITY 


Initial 

Future 

Total 

Picnicking 

$ 2,035,000 

$ 955,000 

$ 2,990,000 

Swimming 

906,400 

228,000 

1,134,400 

Camping 

4,193,200 

1,619,000 

5,812,200 

Boating 

379,500 

- 

379,500 

Commissary 

160,000 

- 

160,000 

Amphitheater 

165,000 

- 

165,000 

Overlook  6 Interpret. 

25,000 

- 

25,000 

Trails 

103,000 

122,100 

225,100 

Tailwater  Access 

125,000 

- 

125,000 

Fish  6 Wildlife 

40,000 

- 

40,000 

Utilities  6 Landscaping 

1,557,900 

100,500 

1,658,400 

Sub-total 

9,690,000 

3,024,600 

12,714,600 

Contingencies  t 20% 

1,938,000 

604,400 

2,542,400 

TOTAL 

$11,628,000 

$3,629,000 

$15,257,000 

TABLE  15-33 
LOGAN  RESERVOIR 

SUMMARY  OF  GENERAL  RECREATION  AND  FISH  AND  WILDLIFE  ANNUAL  COST 

Item  Initial  Future  Total 


$ 424,100 

623.800 
26,400 

113.800 

2.  Total  financial  annual 

charges  $ 946,200  $ 241,900  $1,188,100 

1/  See  Table  15-26  for  derivation  of  annual  costs 


1.  Annual  charges 
Operation  and 

maintenance  $ 280,400  $ 143,700 
Interest  545,000  78,800 
Amortization  23,100  3,300 
Major  replacements  97 ,700  16,100 
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TABLE  15-34 
LOGAN  RESERVOIR 

ANNUAL  COST  DERIVATION  - GENERAL  AND  FISH  AND  WILDLIFE  RECREATION 


OPERATION  & MAINTENANCE 


Initial  1,365,850  hi  x 0.20 
Wildlife  Management  Unit  U 

$ 

273,200 

7,200 

Total  initial 

Future  1,326,000  l'x  .20  x .5418 

$ 

280,400 

143,700 

Avg.  Annual  06M 

$ 424,100 

INTEREST 

Initial  16,770,600  x 0.0325 
Future  4,489,000  x 0.0325  x 0.5401 

$ 

545,000 

78,800 

Avg.  Annual  Interest 

$ 

623,800 

AMORTIZATION 

Initial  16,770,600  x 0.00138 

Future  4,489,000  x 0.00138  x 0.5401  1/ 

$ 

23,100 

3,300 

Avg.  Annual  Amortization 

$ 

26,400 

MAJOR  REPLACEMENTS 

Initial  11,628,000  x 1/3  x 0.0252  $ 97,700 

Future  3,629,000  x 1/3  x 0.0133  U 16,100 

Avg.  Annual  Major  Replacements  $ 113,800 

TOTAL  AVERAGE  ANNUAL  COSTS  (FINANCIAL)  $1,188,100 

1/  Total  visitation,  initial  (does  not  include  wildlife  visitation  of 
4,500) 

2/  Estimated  by  State  of  Ohio  Division  of  Wildlife. 

3/  Total  visitation,  future 

4/  Average  annual  equivalent  factor  for  06M  for  pattern  of 
accelerated  growth  assumed 

5/  Average  annual  equivalent  factor  for  interest  and  amortization 

6/  Average  annual  equivalent  factor  for  major  replacement  of 
initial  facilities 

7/  Average  annual  equivalent  factor  for  major  replacement  of 
future  facilities 


1 


TABLE  15-35 

ALTERNATIVE  ANNUAL  COST  DERIVATION 
GENERAL  AND  FISH  AND  WILDLIFE  RECREATION 


General  Recreation 

Initial  visitation  1,326,000 

Future  visitation  1,326, 000 

Total,  general  recreation  visitation  2,652,000 

Fish  and  Wildlife 

Initial  visitation  44,350 

Future  visitation  0 

Total,  Fish  and  Wildlife  visitation  44,350 

Ultimate  annual  visitation  2,696,350 


Average  annual  visitation  (2,652,000  x .8789  + 44,350)  2,287,300 


Alternative  project  acreage  required  to  provide 

equivalent  level  of  total  recreation  benefits  11,600 

Average  annual  density  2,287,300  7 11,600  197 

Average  annual  value  per  visitor  day  (Technical 

paper  No.  2)  0.59 

Average  annual  value  escalated  to  July  1968  prices  0.82 

Total  alternative  annual  economic  cost 

(2,696,350  x .82  x .7622)  1,685,200 
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TABLE  15-36 

DETAILED  ESTIMATE  OF  NATURE  AREA  COSTS 
LOGAN  RESERVOIR 


Initial 


Item 

Unit 

Unit  Cost 

Quantity 

Amount 

FACILITIES  - Nature  Area 

Access  roads 

Mile 

$ 105,000 

4 

$ 420,000 

Nature  Interpretive  Center 

Job 

- 

- 

182,300 

Outdoor  Education  Center 

Job 

- 

- 

336,300 

Trail  system 

Job 

- 

- 

66,000 

Trail  rest  stop 

Job 

- 

- 

3,400 

Paths,  signs 

L.S. 

- 

- 

30,000 

Control  station 

Job 

- 

- 

25,000 

Relocated  covered  bridge 

L.S. 

- 

- 

120,000 

Fencing  Neotoma 

L.F. 

5 

20,000 

100,000 

Restrooms  with  water  supply, 

dist.  system,  sewage  disposal  Unit 

60,000 

2 

120,000 

Power,  buried 

L.F. 

6 

5,000 

30,000 

Parking,  fishing 

Spaces 

400 

100 

40,000 

Landscape  - planting 

Job 

- 

92,000 

Subtotal,  facilities 
Contingencies 


$ 1,565,000 
235,000 


TOTAL  COST,  NATURE  AREA 


$ 1,800,000 


TABLE  15-37 
LOGAN  RESERVOIR 

ANNUAL  COST  DERIVATION  - NATURE  AREA 
OPERATION  & MAINTENANCE 

Initial  1/  $ 89,400 


INTEREST 

Initial  2,264,200  x 0.0325 

AMORTIZATION 

Initial  2,264,200  x 0.00138 

MAJOR  REPLACEMENTS 
Initial  1,800,000  x 1/3  x 0.0252 

TOTAL  AVERAGE  ANNUAL  COSTS  (FINANCIAL) 


$ 73,600 

$ 3,100 

$ 15,100 
$181,200 


- 1 / Estimated  by  State  of  Ohio  Department  of  Natural  Resources. 
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was  estimated  that  utilization  of  the  site  would  create  employment 
for  1,440  industrial  workers.  Using  data  from  a land  use  survey*/ 
the  cost  of  industrial  development  of  this  site  was  estimated  to 
be  $10,720  per  employee  or  a total  of  $15,437,000  for  the  entire  site. 
This  cost  includes  buildings,  equipment,  real  estate,  utilities,  etc. 
necessary  for  a complete  plant  facility.  In  addition  to  industrial 
costs,  other  associated  investments  would  be  required  and  these  are 
categorized  as:  commercial,  public,  residential  and  flood  protection. 

It  was  determined  that  1641  commercial  and  service  type  jobs  would 
result  because  of  the  induced  industrial  expansion.  Using  a methodology 
as  developed  in  the  Salyersville-Royalton  Report,  and  data  for  various 
economic  and  census  publications,  the  commercial  investment  at  Athens 
was  determined  as  presented  in  the  following  tabulation: 

TABLE  15-38 


COMMERCIAL  INVESTMENT,  ATHENS,  OHIO 


Item 

Quantity 

Source 

New  employees 

1641 

Calculation* 

Employees  per  establishment 
Number  of  establishments  associated 

5 

City  and  County  Data, 
Book  1967  U.  S.  Dept, 
of  Commerce,  1967 

with  new  employees 

328 

Calculations 
(1641  ♦ 5) 

Sales  per  establishmemt 

$152,200 

City-County  Data  Book 
Calculations 

(328  x 152,200) 

Sales 

$49,921,600 

Sales  per  square  foot  of  building 

$60 

Expansion  Benefit 
Analysis 

Square  feet  of  buildings 

832,030 

Calculations 
(49,921,600  ♦ $60) 

Investment  per  square  foot* 

$20 

Expansion  Benefits 
. Analysis  and  Calculations 

Investment 

$16,641,000 

Calculations 

(20  x 832,030) 

•'Investment  per  square  feet  of  building  based  upon  development  of  a 
5-acre  commercial  lot  including  building  equipment,  real  estate, 
utilities  and  parking  facilities.  The  cost  data  were  revised  to 
1969  price  levels. 


*/ 


Based  on  results  obtained  by  questionnaire  by  a University  of 
Cincinnati  student. 
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The  potential  industrial  site  near  Logan  is  the  remaining  35  acre 
portion  of  an  industrial  park.  It  was  estimated  that  this  site, 
fully  developed  by  industry,  would  employ  700  persons,  with  the  total 
industrial  investment  estimated  to  be  $10,720  per  employee  or  $7,504,000. 
Based  on  a multiplier  of  .98  for  Hocking  County,  it  was  calculated  that 
686  additional  commercial  and  service  type  jobs  would  result  because 
of  the  industrial  development.  Using  the  methodology  described  for 
the  site  near  Athens,  the  commercial  investment  required  for  the 
Logan  site  was  determined  in  accordance  with  the  following  tabulation: 


TABLE  15-39 

COMMERCIAL  INVESTMENT,  LOGAN,  OHIO 


Item 


Quantity 


Source 


New  Employees 

Employees  per  establishment 


Number  of  establishments  associated 
with  new  employees 
Sales  per  establishment 
Sales 

Sales  per  square  foot  of  building 
Square  feet  of  building 
Investment  per  square  foot* 
Investment 


686  Calculations, 

5 City  and  County  Data, 
Book  1967,  U.  S.  Dept, 
of  Commerce,  1967 


137 
$159,770 
$ 21,888,500 
$60 

364,800 

$20 

$7,296,000 


Calculation  (686  ♦ 5) 

City  and  County  Data  Books 
Calculations  (137  x 159,770) 
Expansion  Benefit 
Analysis 
Calculations 

(21,888,500  ♦ $60) 
Expansion  Benefit  Analysis 
and  Calculation 
Calculations 

($20  x 364,800) 


*Footnote  - see  table  15-38 


The  total  initial  industrial  and  conmercial  investment  for  the 
two  sites  is  $46,880,000.  This  investment  was  considered  to  be  50 
percent  structure  with  50-year  useful  life  and  50  percent  equipment 
with  25-year  useful  life.  Major  replacement  costs  were  phased  in 
accordance  with  these  assumptions  for  the  100  year  project  life.  All 
replacement  investments  were  converted  to  present  worth  values  by 
use  of  3.25  percent  interest  and  amortization  rates.  The  accumulated 
present  worth  of  the  non-Federal  investments  then  were  discounted  over 
the  100  year  project  life  at  five  percent  interest  rate.  Summaries 
of  the  investment  costs  and  annual  charges  are  presented  in  Table  15-40. 

In  determining  the  public  facility  and  residential  cost  it  was 
estimated  that  25  percent  of  the  total  of  3,081  new  employees  at  Athens 
would  be  management,  professional  and  skilled  and  that  they  would  be 
imported  from  outside  the  regional  labor  force.  To  accommodate  this 
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TABLE  15-40 

DEVELOPMENTAL  PLAN  INVESTMENT  COSTS  AND  ANNUAL  CHARGES 

LOGAN  RESERVOIR 


Sector 

Total  Investment 

Annua  1 
Charges 

Industrial  Expansion 

Industrial  & Commercial 

$73,900,000 

$3,723,000 

Public  Facilities 

2,900,000 

146,000 

Flood  Protection 

800,000 

40,000 

Residential 

18,000,000 

907,000 

Recreation  Visitation 

814,000 

41,000 

Water  Project  Employment 

376,000 

19,000 

$96,790,000 

$4,876,000 

Note:  The  Developmental  Plan  investment  costs  reflect  the  entire 

estimate  of  costs  related  to  industrial  utilization  of  a 72-acre  site 
at  Athens  and  a 35-acre  site  at  Logan.  No  attempt  has  been  made  to 
break  down  the  total  costs  to  assign  only  a portion  to  the  Logan  Dam 
and  Reservoir  Project  on  a system  basis. 


influx  of  new  residents,  it  was  considered  that  certain  additional  public 
facilities  and  residential  developments  would  be  required  in  the  vicinity 
of  Athens.  The  methodology  for  determining  these  investments  was  based 
on  the  Salyersville-Royalton  Pilot  Study.  Hospital  and  higher  education 
facilities  were  considered  excellent  because  of  Ohio  University  and  a 
new  hospital  under  construction.  It  was  estimated  that  additional 
elementary  and  secondary  school  facilities,  recreation  facilities,  water 
and  sewage  facilities,  transportation  facilities,  and  fire  protection 
would  be  required.  The  total  additional  public  investment  at  Athens 
was  estimated  to  be  $1,600,00 0.  Of  the  total  of  770  imported  employees, 
it  was  estimated  that  80  percent,  or  620  employees  would  purchase  homes. 
The  additional  residential  investment  at  Athens  was  estimated  to  be 
$12,400,000. 

It  was  estimated  that  347  (257,  x 1,386)  new  employees  would  be  added 
to  the  regional  labor  force  and  be  relocated  in  the  vicinity  of  Logan, 
because  of  the  development  of  the  industrial  site.  Additional  public 
facilities,  including  hospital  and  clinic,  primary  and  secondary  schools, 
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recreation,  water  supply  and  sewage,  city  streets,  and  fire  protection 
would  be  required  to  accommodate  the  new  employees  and  their  families. 

The  total  public  investment  at  Logan  was  estimated  to  be  $1,300,000. 

It  was  estimated  that  280  homes  would  be  purchased  by  the  new  employees, 
representing  an  investment  of  $5,600,000. 

Annual  charge  for  the  public  and  residential  development  were  com- 
puted using  a private  interest  rate  of  five  percent,  although  it  is 
acknowledged  that  some  public  facilities  could  be  partially  funded 
from  Federal  grants.  It  was  assumed  that  all  public  and  residential 
facilities  would  be  completed  in  a five  year  period  beginning  with  the 
construction  of  the  industrial  facilities  in  1980.  The  total  invest- 
ments and  annual  charges  for  these  investments  at  both  sites  are 
summarized  in  Table  15-40. 

Certain  additional  flood  control  measures  are  necessary  at  each 
potential  industrial  site,  after  considering  the  reductions  effected 
by  Logan  Reservoir  and  the  local  protection  projects,  to  secure  a 
flood  protection  level  of  once  in  100  years.  The  additional  protective 
measures  are  summarized  as  follows:  Athens  Site  - levees  at  the  upstream 

and  downstream  ends  of  the  site  to  connect  the  B & 0 Railroad  embank- 
ment to  high  ground,  highway  opening  with  gate  closure  in  the  downstream 
levee  which  crosses  U.  S.  Highway  50,  an  impervious  blanket  on  the 
railroad  embankment  to  prevent  seepage  into  the  site,  and  a pumping  facility 
to  remove  interior  drainage  from  approximately  400  acres  during  periods 
of  flooding;  Logan  Site  - Impervious  layer  along  the  top  and  side  of 
the  existing  Oldtown  Creek  Dike  to  obtain  uniform  level  of  protection 
and  prevent  seepage,  stone  protection  along  the  outside  of  the  dike  to 
reduce  bank  erosion,  an  impervious  blanket  along  the  C & 0 Railroad 
embankment  to  which  the  dike  and  the  new  highway  328  embankment  connect, 

[ ' and  a small  pumping  station  to  remove  interior  storm  drainage.  The 

investment  for  the  flood  protection  measures  at  both  sites  was  computed 
assuming  50  percent  replacement  at  the  end  of  25  years  and  100  percent 
replacement  at  the  end  of  50  years.  The  total  investment  and  the 
average  annual  costs,  using  a private  interest  rate  of  five  percent, 
are  included  in  Table  15-40. 

Expenditures  made  by  visitors  who  utilize  the  project  recreation 
i facilities  create  a demand  for  goods  and  services.  This  demand  would 

induce  private  investment  in  additional  commercial  facilities  providing 
[ ‘ food,  lodging,  etc.,  for  the  recreationists.  This  private  investment 

i within  the  Appalachian  Region  has  been  evaluated  and  included  as  a 

i . developmental  cost.  The  investment  costs  were  computed  utilizing  a 

■“>  methodology  developed  in  the  Salyersville-Royalton  Area  Pilot  Project. 

Estimates  of  the  local  expenditure  made  by  visitors  to  the  reservoir 
recreation  facilities  were  calculated  using  the  projected  average 
annual  visitation  and  the  estimated  expenditures  per  visitor.  The 
general  recreation  visitation  was  assumed  to  follow  an  accelerated 
growth  pattern,  based  on  actual  visitation  to  water  related  recreation 
facilities  similar  to  those  proposed  for  Logan  Reservoir.  This  pattern 


of  visitation  is  estimated  to  reach  50  percent  of  the  ultimate  at 
the  third  year  and  to  continue  at  an  accelerated  rate,  attaining 
the  ultimate  at  the  100th  year.  All  the  estimated  visitation  to 
the  nature  area  plus  those  engaging  in  fish  and  wildlife  activities 
was  considered  to  occur  initially.  From  this  pattern  of  attendance 
a total  annual  visitation  expenditure  was  obtained  by  applying  the 
average  annual  equivalent  factor  (.7622)  to  the  estimated  ultimate 
annual  expenditure.  It  was  estimated  that  35  percent  of  the  visitor 
expenditures  would  result  in  Appalachia.  It  was  assumed  that  the 
expenditures  in  Appalachia  would  result  in  sales  to  commercial 
establishments.  Additional  sales  would  result  due  to  the  cycle  of 
respending  of  the  initial  expenditures.  Therefore,  the  average 
regional  multiplier  was  applied  to  the  visitor  expenditures  to 
determine  the  total  regional  sales  impact.  The  average  sales  per 
square  foot  of  commercial  sales  area  was  assumed  to  be  $60.  Applying 
this  value  to  the  total  sales  within  the  Appalachian  Region,  a required 
area  of  sales  facilities  was  calculated.  Using  an  average  investment 
cost  of  $20  per  square  foot  of  building  area  (See  footnote,  Table 
15-38)  the  total  investment  required  for  the  commercial  facilities  was 
determined.  Approximately  70  percent  of  the  commercial  investment  was 
assumed  to  occur  within  the  first  five  years  of  the  recreation  facility 
operation,  with  additional  commercial  investments  being  added  as  the 
visitation  increases.  The  commercial  investment  was  considered  to  be 
50  percent  buildings  with  50  year  useful  life  and  50  percent  equipment 
with  25  year  useful  life.  The  total  private  recreation  oriented 
commercial  investment,  including  replacements,  and  the  average  annual 
commercial  cost,  assuming  an  interest  rate  of  five  percent  and  100  year 
economic  life  are  included  in  Table  15 -40. 

Wages  earned  by  workers  from  direct  employment  on  water  project 
construction  and  operation,  plus  the  wages  produced  by  the  respending 
cycle  will  create  a demand  for  additional  goods  and  services  within  the 
region.  The  total  wages  from  project  construction,  including  Government 
supervision  and  inspection  personnel,  were  assumed  to  be  earned  in  a 
four-year  construction  period  with  the  wages  to  be  expended  uniformly 
during  this  period.  The  Operation  and  Maintenance  wage  expenditures 
were  considered  to  be  dispersed  over  the  entire  project  life.  An 
average  wage  expenditure  was  determined  during  the  four-year  period 
based  on  construction  wage  expenditures  only,  and  it  was  assumed  that 
40  percent  of  these  expenditures  would  result  in  sales  to  establish- 
ments within  the  Appalachian  region.  For  purposes  of  this  study,  it 
was  assumed  that  the  existing  commercial  facilities  would  accommodate 
50  percent  of  the  demand  for  goods  and  services  within  the  region. 
Commercial  facilities  to  accommodate  the  remaining  50  percent  of  the 
annual  sales  were  calculated  and  included  as  a developmental  cost. 

These  facilities  to  be  provided  during  initial  project  construction 
would  more  than  supply  the  needs  demanded  by  the  annual  project 
Operation  and  Maintenance  plus  the  future  recreation  construction  and 
also  would  supply  some  of  the  demands  of  the  recreation  visitors.  The 
actual  investment  was  determined  in  a manner  similar  to  that  for  the 
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recreation  expenditures,  by  assuming  a sales  per  square  foot  value 
to  determine  the  area,  and  cost  per  square  foot  to  determine  the 
total  investment.  The  facilities  were  assumed  to  be  50  percent 
buildings  and  50  percent  equipment  with  useful  lives  of  50  and  25 
years  respectively.  The  total  investment,  plus  replacements,  and 
the  average  annual  charges  at  a five  percent  interest  rate,  are 
presented  in  Table  15-40. 
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SECTION  VI  - BENEFITS 

22.  SUMMARY 

The  selected  plan  of  development  for  the  Logan  Dam  and  Reservoir 
project  would  provide  tangible  benefits  which  can  be  classified  as 
eiiher  user  benefits  or  expansion  benefits.  Various  portions  of  both 
of  these  categories  would  be  ascribable  to  either  the  National  economic 
account  or  the  regional  economic  account.  Other  portions  would  be  as- 
cribed to  both  accounts.  The  remaining  paragraphs  in  this  section  dis- 
cuss the  anticipated  benefits  and  the  procedures  and  techniques  used  to 
measure  them.  Table  15-41  summarizes  the  benefits. 

23.  USER  BENEFITS 
Flood  control 

Flood  flow  reductions.  Logan  Reservoir  would  effect  flood 
flow  reductions  along  both  the  Hocking  River  and  the  Ohio  River.  At 
Athens,  Ne lsonvi 1 le , Logan  and  Rockbridge,  further  protection  against 
flood  flows  would  be  afforded  by  the  local  protection  projects.  Table 
15-42  gives  the  effects  of  the  various  combinations  of  Logan  Reservoir 
and  the  local  protection  projects  on  floods  of  varying  frequencies  of 
occurrence  at  Rockbridge,  Logan,  Nelsonville  and  Athens.  The  tables  in- 
corporate statistical  data  analyzed  prior  to  the  flood  in  May  1968,  the 
largest  recorded  flood  at  Athens  since  establishment  of  the  gaging  sta- 
tion there  in  1915.  The  occurrence  of  this  flood  emphasizes  the  seri- 
ousness and  chronic  nature  of  flooding  on  the  Hocking  River.  Average 
annual  damages  pre  ented  by  any  proposed  project  could  be  expected  to 
i icrease  as  a result  of  this  flood.  Consideration  of  the  effectiveness 
of  proposed  impro  ements  and  specifically  Logan  Reservoir,  should  focus 
on  average  annual  damages  prevented.  The  reduction  in  flood  stages  can 
be  misleading.  For  example,  reduction  of  a 100-year  frequency  flood  bv 
3.5  feet  at  Athens  would  prevent  about  $7,627,000  in  damages  (under 
present  onditions),  whereas  the  reduction  of  a 34-vear  frequency  flood 
by  4.1  feet  would  prevent  about  $1,200,000  in  damages.  This  relation- 
ship reflects  the  configuration  of  the  valley  cross-section  and  the 
relative  position  of  damageable  improvements  on  this  cross-section. 

At  Athens,  damages  are  initially  incurred  as  the  stage  reaches  16.0 
on  the  Mill  Street  gage.  The  damages  increase  slowly  as  the  stage 
increases  to  about  18  feet.  Within  the  next  seven  feet,  damages  occur 
at  an  accelerated  rate  and  would  exceed  $1,000,000,  under  present 
conditions,  at  a stage  of  25  feet. 
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TABLE  15-42 


EFFECTS  OF  PROJECTS  ON  FLOODS 
OF  VARIOUS  FREQUENCIES 


Reduction  in  feet 


Frequency 

By  Logan 
Reservoir 

By  Local  Pro- 
tection Project 

By  both  Logan  Reservoir  & 
Local  Protection  Project 

At  Rockbridge 

1964  flood 

(35 

year) 

1.1 

0.4 

1.5 

5 year 

1.1 

0.4 

1.5 

20  year 

1.0 

0.5 

1.5 

100  year 

1.6 

0.6 

2.2 

At  Logan  — 

1964  flood 

(34 

year) 

0.8 

2.0 

2.8 

5 year 

0.4 

2.3 

2.7 

20  year 

0.7 

2.0 

2.7 

100  year 

1.0 

2.2 

3.2 

At  Nelsonville 

1964  flood 

(34 

year) 

0.7 

2.1 

2.8 

5 year 

0.7 

2.7 

3.4 

20  year 

0.7 

2.2 

2.9 

100  year 

0.9 

1.7 

2.6 

At  Athens 

1964 

flood  (34  year) 

0.8 

3.3 

4.1 

5 

year 

0.7 

4.4 

5.1 

20 

year 

0.8 

3.8 

4.6 

100 

year 

0.8 

2.7 

3.5 

_1/  At  State  Route  93  bridge  (Mulberry  Street) 

Flood  damages  prevented.  The  average  annual  flood  damages 
prevented  along  the  Ohio  River  by  the  potential  Logan  Reservoir  would 
amount  to  $50,600  on  July  1968  price  levels  and  level  of  development. 
Table  15-43  shows  the  damages  that  would  be  prevented  along  the  Hocking 
River,  by  reaches.  A summary  of  Hocking  River  damages,  that  would  be 
prevented  by  Logan  Reservoir  and  the  local  protection  projects  at 
Rockbridge,  Logan,  Nelsonville  and  Athens  is  given  in  Table  15-44. 
Residual  damages,  after  the  system  of  Logan  Reservoir  and  the  local  pro- 
tection projects  is  operable,  would  amount  to  $214,500  for  the  entire 
Hocking  River  flood  plain,  or  approximately  27  percent  of  the  total 
average  annual  damages. 
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TABLE  15-43 


AVERAGE  ANNUAL  HOCKING  RIVER  FLOOD 
DAMAGES  PREVENTED  BY  LOGAN  RESERVOIR 

(July  1968  price  levels  and 
level  of  development) 


Damages  Prevented 


IMPROVEMENTS 

First  Place 

System 

Rockbridge 

$ 

5,300 

$ 

4,600 

Logan 

34,600 

24,200 

Nelsonville 

16,600 

13,900 

Athens 

108,300 

29,600 

Enterprise 

220 

220 

Enterprise  to  Logan 

2,320 

2,320 

Logan  to  Nelsonville 

820 

820 

Doanville 

820 

820 

Doanville  to  Chauncey 

370 

370 

Chauncey 

1,400 

1,400 

Guysville  to  Athens 

1,130 

1,130 

Guysville 

70 

70 

Total,  Improvements 

$ 

171,950 

$ 

79,450 

CROPS 

Clear  Creek  to  Scott  Creek 

$ 

730 

$ 

730 

Scott  Creek  to  Monday  Creek 

6,000 

6,000 

Monday  Creek  to  Sunday  Creek 

480 

480 

Sunday  Creek  to  Guysville 

- 

1,050 

1,050 

Total,  Crops 

$ 

8,260 

8,260 

OTHER  DAMAGES  PREVENTED  J/ 

14,100 

14,100 

TOTAL  DAMAGES  PREVENTED 

$ 

194,310 

$101,810 

1/  Includes  special  categories  subsequently  discussed. 

TABLE  15-44 

AVERAGE  ANNUAL  FLOOD  DAMAGES  PREVENTED 
LOGAN  RESERVOIR  AND  LOCAL  PROTECTION  PROJECTS 
(July  1968  price  levels  and  level  of  development) 


Logan  Reservoir Local  Protection  Projects 


First 

Last 

System 

First 

Last 

System 

Rockbridge 

$ 5,300 

$ 4,300 

$ 4,600 

$ 2,400 

$ 1,400 

$ 2,100 

Logan 

34,600 

10,100 

24,200 

45,800 

21,300 

31,700 

Ne lsonville 

16,600 

7,300 

13,900 

40,000 

30,700 

33,400 

Athens 

108,300 

23,900 

29,600 

417,200 

332,800 

411,500 
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Future  damages  prevented  determination.  To  determine  the 
basic  rate  of  future  growth  in  residential  damages  for  general  appli- 
cation throughout  the  Hocking  River  flood  plain,  projections  were  made 
of  the  number  of  households  within  the  flood  plain,  and  of  the  damages 
per  household  for  a given  degree  of  flooding.  The  product  of  these  two 
variables  provided  the  level  of  damages  which  could  be  anticipated  in  a 
future  recurrence  of  a given  flood.  The  projections  were  made  only  for 
fifty  years  due  to  limitations  of  available  data. 

There  were  no  comprehensive  flood  damage  surveys  previous  to  1962 
to  establish  a damage  trend.  Therefore,  the  projection  of  damages  per 
household  was  accomplished  by  determining  the  growth  rate  in  personal 
consumption  expenditures  on  furniture,  household  equipment,  and  housing. 
The  increase  in  damage  per  house  is  considered  to  be  directly  related 
to  the  growth  in  these  personal  consumption  expenditures.  This  rate 
was  found  to  be  3.83  percent  compounded  annually  between  1947  and  1959. 
Through  regression  analysis,  consumption  expenditures  were  projected 
at  a dampened  rate  of  3.13  percent  compounded  annually  between  1970 
and  2020. 

The  projected  increase  in  damages  which  would  be  expected  between 
1970  and  2020  represents  a compound  growth  rate  of  3.19  percent  per 
year.  Since  estimating  benefits  for  the  purpose  of  this  report  requires 
a determination  of  the  prospective  growth  of  damages  for  project  lives 
of  100  years,  it  was  considered  that  a straight-line  rate  equivalent  to 
the  3.19  percent  compound  rate  until  2020,  extended  over  the  remainder 
of  the  economic  life  of  each  project,  would  be  a more  reasonable  basis 
for  estimating  future  damages.  The  resulting  straight-line  rate  (which 
was  derived  through  applicable  average  annual  equivalent  formulas)  was 
4.8  percent. 

There  are  several  factors  which  indicate  that  the  4.8  percent  rate 
may  be  excessive.  The  method  employed  in  its  derivation  assumes  local 
growth  in  personal  consumption  expenditures  to  be  directly  related  to 
Gross  National  Product.  Both  employment  and  population  projections 
were  found  to  be  at  a rate  substantially  less  than  those  for  the  Nation. 

In  view  of  these  disparities,  it  was  considered  advisable  to  adopt 
a reduced  growth  rate  for  general  application  to  residential  damages. 
Therefore,  a rate  of  4.0  percent  straight-line  was  selected  as  the  basic 
residential  damage  growth  rate.  In  many  urban  damage  reaches,  the 
availability  of  desirable  land  for  development  is  limited.  If  the  4.0 
percent  rate  is  to  be  realized,  as  projected,  the  growth  must  come  in 
the  relatively  undeveloped  reaches  at  a rate  greater  than  4.0  percent. 

Therefore,  the  applicable  rates  for  individual  local  reaches  were 
selected  on  the  basis  of  the  quantity  of  land  available  for  development 
with  the  objective  of  obtaining  a gross  growth  rate  throughout  the  valley 
of  4.0  percent  straight-line. 
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The  main  part  of  Logan,  on  the  left  descending  bank,  has  limited 
room  for  expansion.  On  an  areal  basis,  there  would  be  sufficient  room 
for  growth  at  a rate  of  about  3.0  percent  straight-line  over  the  life 
of  the  project.  The  residential  areas  within  the  flood  plain  are 
relatively  old  and  considerable  replacement  is  certain.  In  many  resi- 
dential areas  adjacent  to  commercial  and  industrial  development,  houses 
will  be  replaced  by  large  and  valuable  commercial  and  industrial  struc- 
tures. A limited  growth  rate  of  3.5  percent  straight-line  is  considered 
appropriate.  The  area  downstream  and  east  of  Logan  contains  the 
greatest  amount  of  available  land  for  future  development  at  Logan. 

More  industry  will  undoubtedly  locate  in  the  flood  plain  with  the  know- 
ledge that  some  flood  protection  will  be  afforded  to  the  area  by  the 
proposed  projects.  There  are  about  150  acres  of  flood  plain  in  this 
location  within  the  limits  of  the  March  1964  flood.  About  28  percent 
(42  acres)  of  this  area  is  now  developed.  This  acreage  includes  room 
for  expansion  of  existing  facilities.  It  is  anticipated  that  about 
50  percent  of  the  remaining  area  (50  acres)  will  be  developed  eventu- 
ally by  industrial  firms.  Assuming  expansion  of  existing  facilities 
to  at  least  double , the  remaining  acreage  could  accommodate  a growth 
rate  of  about  5.0  percent  straight-line  over  the  life  of  the  project. 

The  entire  reach  of  Nelsonville  which  would  be  protected  by  the 
proposed  channel  improvement  project  has  sufficient  undeveloped  land 
to  allow  about  a 2,5  percent  straight-line  growth  over  the  life  of  the 
project.  Assuming  new  development  and  replacement  structures  to  be  of 
higher  value  than  existing  development,  a rate  of  3.0  percent  straight- 
line  was  adopted. 

The  institutional  development  at  Athens  has  been  substantial  and 
is  expected  to  continue  into  the  near  future.  In  the  Hocking  River 
Survey  Report  of  January  1965,  a straight-line  growth  rate  of  7.0  per- 
cent was  adopted  for  application  to  institutional  damages  up  to  year 
1970,  and  it  was  believed  to  be  conservatively  low,  both  with  respect 
t to  time  and  rate.  The  University's  building  plans  indicate  that  the 
straight-line  growth  rate  of  7.0  percent  should  be  adopted  for  applica- 
‘ tion  to  institutional  damages  up  to  year  1978.  The  projected  basin 
rate  of  4.0  percent  was  applied  for  growth  thereafter. 

The  projected  basin  straight-line  growth  rate  of  4.0  percent  was 
adopted  for  the  non-institutional  development  at  Athens.  There  are 
1,120  acres  of  flood  plain  within  the  limits  of  the  1964  flood  at 
Athens.  Only  about  20  percent  (220  acres)  of  this  area  is  presently 
developed.  Of  870  acres  proposed  for  ultimate  non-institutional  develop- 
ment, only  160  acres  are  now  developed.  On  strictly  an  areal  basis, 
only  about  one-half  of  the  undeveloped  area  set  aside  for  non-insti- 
tional  development  would  be  necessary  to  support  the  4.0  straight-line 
rate  for  a period  of  50  years. 

The  total  area  of  potential  industrial  sites  available  in  Athens 
and  Hocking  Counties  would  amount  to  1,090  acres.  On  strictly  an  areal 
basis,  this  would  allow  a straight-line  increase  in  industrial  damages 
of  4.0  percent,  since  nearly  all  of  these  lands  are  within  the  Hocking 
River  flood  plain.  Land  filling  and  flood  proofing  would  tend  to  off- 
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set  the  increase  in  damages  due  to  the  increased  capital  intensiveness 
of  future  industrial  development.  Since  availability  of  land  indicates 
that  industrial  damages  would  increase  at  a prospective  rate  of  4.0 
percent  straight-line,  and  manufacturing  employment  projections  indi- 
cate a minimum  increase  of  3.6  percent  straight-line,  a rate  of  4.0 
percent  straight-line  was  adopted  for  application  to  industrial  damages 
prevented. 

Flood  control  benefits.  Average  annual  flood  control  benefits 
were  computed  by  adjusting  the  average  annual  damages  prevented  to  re- 
flect the  anticipated  future  growth  in  the  affected  areas.  The  Athens 
Local  Protection  Project  was  authorized  on  the  basis  of  the  project 
being  economically  justified  when  analyzed  as  a part  of  a system  includ- 
ing the  local  project  and  the  Logan  Reservoir.  The  benefits  claimed  for 
the  local  project  in  its  authorizing  document  were  those  obtained  from 
the  system  analysis.  The  benefits  attributable  to  Logan  Reservoir  shown 
herein  have  been  computed  on  the  same  basis.  Table  15-45  shows  the 
flood  control  benefits  for  Logan  Reservoir  and  the  local  protection 
projects . 


TABLE  15-45 

SUMMARY  OF  FLOOD  CONTROL  BENEFITS 

(July  1968  price  levels  and 
level  of  development) 

Logan  Reservoir  Local  Protection  Projects 


First 

System 

First 

System 

Rockbridge 

$ 9,400 

$ 8,100 

$ 3,600 

$ 3,200 

Logan 

106,400 

73,600 

106,400 

73,000 

Nelsonville 

37,700 

31,400 

72,200 

60,100 

Athens 

295,800 

80,800 

837,000 

825,600 

Hocking  River  (Remainder) 

31,400 

31,400 

- 

- 

Ohio  River  , , 

Other  Benefits  — 

129,500 

129,500 

- 

- 

45,800 

45,800 

- 

- 

Total 

$656,000 

$400,600 

$1,019,200 

$961,900 

_1  / Includes  special  categories  subsequently  discussed. 

Average  annual  flood  damages  prevented  and  flood  control  benefits  falling 
into  special  categories  that  were  previously  ignored  because  of  diffi- 
culties encountered  in  estimating  probable  monetary  values  are  identified 
and  evaluated.  These  categories  are  average  annual  savings  on  certain 
items  including  railroad  maintenance  costs,  highway  detours  and  outages, 
loss  of  wages  as  a result  of  lack  of  access  and  clean  up  costs  over  and 
above  what  is  normally  included  in  damage  surveys. 
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It  is  recognized  that  other  inconveniences  will  occur  as  a result 
of  floods  that  are  difficult  to  evaluate  monetarily.  For  instance,  it 
is  becoming  more  and  more  difficult  for  home  owners  to  obtain  loans  for 
the  replacement  of  furnishings  which  are  permanently  damaged  by  floods. 
Although  preliminary  evaluations  indicate  that  increased  interest  rates 
Jo  not  significantly  increase  the  total  average  annual  expense  by  the 
home  owners  for  this  purpose,  it  is  obvious  that  it  does  present  problems 
for  the  more  unfortunate  families  which  are  most  difficult  to  farily 
eva lua  te  . 

The  interruption  of  utilities  including  telephones,  electric,  gas, 
water  and  sewage  lines  have  not  been  evaluated  in  a comprehensive  scale 
but  are  considered  significant.  Other  inconveniences  have  been  partic- 
ularly acute  on  the  Ohio  University  campus  at  Athens  in  the  floods  of 
1963  and  1964  but  earlier  warnings  and  an  increased  awareness  of  the 
problems  have  somewhat  devaluated  this  worth.  This  was  evident  during 
the  flood  of  May  1968.  Although  some  loss  of  school  time  actually 
occurs,  the  students  are  not  deprived  of  board  and  room  so  that  major 
school  expense  losses  are  not  realized. 

Recreation  benefits.  Recreation  benefits  have  been  identi- 
fied and  claimed  for  the  use  of  facilities  to  be  provided  for  general 
recreation,  fish  and  wildlife  recreation,  and  the  nature  area.  Recrea- 
tion visitation  and  benefits  were  derived  through  the  joint  efforts  of 
the  Corps  of  Engineers,  Ohio  Department  of  Natural  Resources,  the  U.S. 

Fish  and  Wildlife  Service,  and  the  Bureau  of  Outdoor  Recreation.  The 
ultimate  project  visitation,  including  all  categories,  is  expected  to 
be  2,816,000  annually,  and  would  be  reached  at  the  end  of  the  economic 
life  of  the  project.  The  annual  visitation  in  the  third  year  after 
project  construction  should  reach  approximately  50  percent  of  the 
ultimate  visitation  figure.  Recreation  benefit  values  were  derived 
using  the  standards  for  Senate  Document  97  (87th  Congress,  second 
session).  Annual  recreation  benefits  total  $2,440,900,  and  are  sum- 
marized in  Table  15-46. 


Water  supply  and  water  quality  control  benefits.  Water  supply 
and  water  quality  control  benefits  were  based  on  the  cost  of  providing 
an  alternate  source  in  the  absence  of  the  proposed  Logan  Reservoir. 

These  costs,  as  derived  by  the  FWPCA,  reflected  the  increase  in  demand 
which  would  take  place  over  the  next  100  years.  The  required  water 
supply  quantities  for  Lancaster  and  the  required  releases  for  water 
quality  control  are  discussed  in  Section  II,  The  reservoir  storages 
required  to  meet  these  needs  are  discussed  in  Section  III.  Provisions 
of  the  alternate  source  would  be  made  in  accordance  with  increases  in 
demand.  The  alternative  for  water  supply  for  Lancaster  would  be  further 
development  of  its  well  field  which  would  require  expensive  treatment 
because  of  the  extreme  hardness  of  the  water.  Water  supply  from  the 
reservoir  would  eliminate  the  need  for  softening.  The  additional  ground 
water  treatment  costs  would  be  the  alternative  costs  to  be  claimed  as 
the  water  supply  benefits.  The  average  annual  value  of  providing  storage 
for  water  quality  control  was  based  on  the  cost  of  providing  two  smaller 
single  purpose  alternative  reservoirs  on  tributaries  of  Clear  Creek. 

The  total  average  annual  benefits  thus  derived  for  water  supply  and 
water  quality  control  would  be  $164,600  and  $73,900,  respectively. 
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TABLE  15-46 


LOGAN 

SUMMARY  OF  RECREATION 

RESERVOIR 
VISITATION  AND 

BENEFITS 

Ini  tialJ.^ 

Future  Total 

VISITATION 

General  Recreation 

1,326,000 

1,326,000  2,652,000 

Fishing 

Impoundment 
Tai Iwater 

30,850 

9,000 

30,850 

9,000 

Subtotal,  Fishing 

39,850 

39,850 

Wildlife 

Waterfowl  hunting 
Wildlife  management  unit 

1,100 

3,400 

1,100 

3,400 

Subtotal,  Wildlife 

4,500 

4,500 

Total,  Fishing  and  Wildlife 

44,350 

44,350 

Nature  Area 

120,000 

120,000 

TOTAL,  RECREATION  VISITATION 

1,490,350 

1,326,600  2,816,350 

BENEFITS' 

General  Recreation 

2/ 

$2,031,400- 

Fishing 

Impoundment 
Tai Iwater 

30,850 

18,000 

Subtotal,  Fishing 

$ 48,850 

Wildlife 

Waterfowl  hunting 
Wildlife  management  unit 

3.300 

7.300 

Subtotal,  Wildlife 

$ 10,600 

Total,  Fishing  and  Wildlife  (rounded) 

$ 59,500 

Nature  Area 

$ 360,000 

TOTAL  RECREATION  BENEFITS  $2,440,900 

1/  Attendance  level  at  end  of  third  year  of  project  life. 

2/  General  recreation  annual  benefits  = total  visitation  (2,652,000)X$1.00 
visitor  day  X average  annual  equivalent  factor  (0.7622)  = $2,021,400 
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The  benefits  ascribed  to  these  purposes  do  not  reflect  additional 
benefits  which  would  be  derived  from  assuring  adequate  water  supplies 
for  the  valley  of  the  Hocking  River  below  Lancaster.  The  FWPCA  con- 
cluded from  its  studies  that  return  flows  from  the  water  supplied  to 
Lancaster,  in  conjunction  with  natural  and  regulated  flows  would  assure 
adequate  water  supplies  for  the  communities  that  are  now  located  or 
wish  to  locate  in  the  Hocking  River  Valley.  A detailed  analysis  of  the 
water  supply  and  water  quality  control  problems  is  contained  in  the 
FWPCA  report  which  was  included  in  the  Interim  Survey  Report  on  the 
Hocking  River  Basin,  Ohio,  dated  29  January  1965  (House  Document 
No.  287). 

24.  EXPANSION  BENEFITS 

Expansion  benefits  are  divided  into  two  categories,  redevelopment 
and  development.  Redevelopment  benefits  consist  of  wages  earned  by 
persons  employed  directly  in  the  construction,  operation  and  mainte- 
nance of  the  water  resource  project.  Developmental  benefits  result 
from  wage  payments  made  to  persons  within  the  region  not  directly 
associated  with  the  project  construction  or  operation,  but  whose  employ- 
ment results  from  the  economic  activity  induced  by  the  water  project 
development . 

Redevelopment  benefits.  Redevelopment  benefits  credited  to 
the  regional  account  consist  of  the  average  annual  equivalent  of  all 
labor  wages  earned  in  the  construction,  operation  and  maintenance  of 
the  water  resource  projects  and  spent  within  the  region.  Benefits 
credited  to  the  National  account  are  the  wages  earned  by  workers  in 
the  region  who  would  otherwise  be  unemployed  or  underemployed  in  the 
absence  of  the  water  project  construction.  Redevelopment  wage  benefits 
to  the  project  result  from  four  areas  of  employment  - water  resource 
plan  construction,  dam  and  reservoir  operation  and  maintenance,  recrea- 
tion facilities  operation  and  maintenance,  and  nature  area  opera- 
tion and  maintenance.  To  calculate  redevelopment  benefits  it  is 
necessary  to  determine  the  portion  of  the  total  construction,  operation 
and  maintenance  costs  that  result  in  wages.  For  this  evaluation  labor 
wages  were  estimated  to  be  25  percent  of  the  construction  cost,  less 
lands  and  damages,  permanent  operating  equipment,  engineering  and  design 
and  supervision  and  administration.  Labor  wage  portions  of  the  opera- 
tion and  maintenance  costs  were  estimated  to  be  50,  40,  and  67  percent 
for  dam  and  reservoir,  recreation,  and  nature  area,  respectively.  It 
was  assumed  that  80  percent  of  the  workers  on  project  construction, 
operation  and  maintenance  would  come  from  within  a 25  mile  commuting 
radius  of  the  project,  which  comprises  all  or  portions  of  six  counties, 
four  of  which  are  within  the  Appalachian  region.  Most  of  the  remaining 
workers  would  come  from  the  Columbus  area.  From  an  analysis  of  the 
available  labor  force  within  these  six  counties  it  was  estimated  that 
46  percent  of  the  total  wages  would  be  earned  by  residents  of  Appalachia 
and  would  accrue  as  regional  benefits  to  the  project. 
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Benefits  accruing  to  the  National  account  include  all  wages  earned 
by  previously  unemployed  and  underemployed  persons  in  Appalachia  who 
were  all  assumed  to  be  unskilled  and  semi  skilled.  The  percentages  of 
unskilled  and  semi  skilled  workers  for  each  source  of  project  employment 
were  estimated  and  these  percentages  were  applied  to  the  wage  earnings 
within  Appalachia  to  determine  the  benefits  to  the  National  account.  It 
was  assumed  that  the  area  would  gradually  approach  full  employment  over 
a period  of  20  years.  Accordingly,  redevelopment  benefits  resulting 
from  operation  and  maintenance  wages  and  accruing  to  the  National  account 
were  discounted  to  reflect  this  anticipated  full  employment  condition. 

Table  15-47  summarizes  the  annual  redevelopment  benefits  credit- 
able to  the  National  and  regional  accounts. 

TABLE  15-47 


REDEVELOPMENT  BENEFITS 
LOGAN  RESERVOIR 


Expenditure 


Construction 

Initial 

Future 

Subtotals 


$ 26,014,000 
3,629,000 

$ 29,643,000 


Annual  Operation 
& Maintenance 
Dam  & Reservoir 
Recreation 
Nature  Area 

Subtotals 

Total  Benefits 


55,000 

424,100 

89,400 

$ 568,500 


Annual  Redevelopment  Benefits 


Labor 

National 

Regional 

Costs 

account 

account 

$6,500,000 

$ 44,600 

$ 82,000 

910,000 

-L.1Q0 

6,000 

$7,410,000 

$ 47,700 

$ 88,000 

27 

,500 

1 

400 

12,600 

170 

,000 

27 

800 

131,000 

60 

,000 

1 

800 

27,600 

$25  7 

,500 

$ 

31 

000 

$ 

171,200 

$ 

78 

700 

$ 

259,200 

Developmental  benefits.  Developmental  benefits  are  measured 
as  increased  income  to  persons  within  the  region  resulting  from  employ- 
ment not  directly  associated  with  the  project  construction  or  operation, 
but  stimulated  by  the  presence  of  the  water  project.  Such  benefits 
evaluated  in  this  report  result  from  three  sources:  income  earned  by 

persons  associated  with  the  industrial  expansion  and  related  commer- 
cial end  service  development;  income  earned  by  persons  employed  in  • 
establishments  providing  goods  and  services  to  recreationists  and 
tourists;  and  income  earned  by  persons  working  in  commercial  and  service 
establishments  whose  employment  was  induced  by  the  spending  of  wages 
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earned  in  direct  employment  on  project  construction,  operation  and 
maintenance.  Total  developmental  benefits  assigned  to  Logan  Reservoir 
are  summarized  in  Table  15-48. 

TABLE  15-48 

DEVELOPMENTAL  BENEFITS 
LOGAN  RESERVOIR 


Resulting  From: 


Average  Annual  Benefits 
National  Regional 

Account  Account 


Industrial  and  Associated  Expansion 
Recreation  Visitor  Expenditures 
Water  Project  Employment 
(Multiplier  effect) 


$1,860,000 

48.000 

55.000 


$8,680,000 

578.000 

257.000 


Total  Benefits 


$1,963,000  $9,515,000 


Industrial  expansion.  The  development  of  industrial  sites 
within  the  Hocking  Basin  will  increase  manufacturing  employment  directly 
and  will  indirectly  increase  employment  in  associated  commercial  and 
service  facilities.  Two  potential  industrial  sites  were  evaluated  for 
study  purposes,  one  near  Athens  and  one  near  Logan. 


The  site  near  Athens  contains  72  acres  and  fully  developed  it  was 
estimated  to  employ  1440  industrial  workers.  Utilizing  data  compiled 
from  a land  use  survey*/  it  was  estimated  that  the  annual  wage  per 
industrial  employee  would  be  $5733.  The  total  wage  benefits  received 
from  the  1440  industrial  employees  wou’ci  be  $8,244,000  annually.  For 
this  analysis  it  was  assumed  that  thes-  employees  would  be  hired  the 
first  year  following  completion  o.  the  plant,  and  that  the  number  of 
employees  and  their  wages  would  remain  constant  during  the  100  year 
economic  life  of  the  water  project.  In  addition  to  the  direct  indus- 
trial employment,  job  opportunities  in  commercial  and  'service  facili- 
ties would  increase  because  of  the  industrial  expansion.  The  associ- 
ated employment  expansion  was  evaluated  by  using  the  county  multiplier 
as  developed  in  Recreation  as  an  Industry.  This  multiplier  concept 
indicates  that  1.14  jobs  in  non-manufacturing  would  result  for  each  new 
job  in  manufacturing,  or  a total  of  1641  new  jobs  in  commercial  and 
service  type  employment.  Assuming  an  annual  wage  of  $4677,  the  total 
wages  earned  by  the  new  commercial  and  service  employees  are  $7,675,000 
annually.  It  was  assumed  that  all  new  employees,  both  manufacturing 
and  non-manufacturing,  would  be  25  percent  management,  professional 

*/  Based  on  results  obtained  by  questionnaire  by  a University  of 
Cincinnati  student. 
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and  skilled  and  that  75  percent  would  be  semi  skilled  and  unskilled. 

The  semi  skilled  and  unskilled  positions  would  be  filled  by  persons 
from  the  ranks  of  unemployed  or  under-employed  within  the  local  labor 
force.  Because  the  potential  plant  site  is  located  within  Appalachia, 
the  wages  earned  by  these  workers  accrue  as  benefits  to  both  the 
National  and  regional  account.  It  was  assumed  that  workers  from  out- 
side the  local  area  would  be  imported  to  fill  the  management,  profes- 
sional and  skilled  positions.  The  wages  of  these  imported  employees 
accrue  as  benefits  to  the  regional  account  only.  In  consideration  of 
other  programs  serving  to  reduce  unemployment  in  addition  to  the  Logan 
Reservoir  Developmental  Plan,  the  local  wage  benefits  assigned  to  the 
National  account  were  reduced  to  zero  at  the  end  of  20  years. 

A reduction  of  flooding  heights  enabling  the  development  of  the 
industrial  site  was  effected  by  Logan  Reservoir  acting  in  a system  with 
the  Athens  Local  Protection  Project.  Applying  the  ratio  of  the  re- 
ductions effected  by  Logan  Reservoir  to  that  of  the  system,  it  was 
estimated  that  40  percent  of  the  industrial  expansion  benefits  for  the 
Athens  site  would  be  attributable  to  the  Logan  Reservoir  Developmental 
Plan,  therefore  the  benefits  to  both  the  National  and  regional  accounts 
were  assigned  using  this  percentage. 

The  selected  industrial  site  near  Logan  contains  35  acres  and  is 
the  remaining  portion  of  an  industrial  park  development.  This  site, 
when  fully  utilized  by  industry,  was  estimated  to  employ  700  industrial 
workers.  Using  the  average  annual  manufacturing  wage  of  $6,117  as 
determined  for  Hocking  County,  the  total  annual  wages  were  estimated 
to  be  $4,232,000.  The  considereations  for  the  rate  of  employment  and 
wages  during  the  100  year  economic  life  were  the  same  as  for  the  Athens 
site.  The  associated  commercial  and  service  employment  expansion  was 
evaluated  using  the  county  multiplier  concept.  The  Nathan  report  in- 
dicated that  .98  non-manufacturing  jobs  would  result  for  each  new  job 
in  manufacturing,  or  a total  of  686  additional  jobs  in  commercial  and 
service  enterprises.  Using  an  average  non-manufacturing  wage  of 
$4,726  annually,  the  total  annual  wage  benefits  from  commercial  and 
service  employees  were  estimated  to  be  $7,296,000.  Wages  earned  by 
unemployed  workers  from  the  local  area  within  Appalachia,  assumed  to 
be  75  percent,  accrue  as  benefits  to  the  National  account.  Wages 
from  the  remaining  25  percent,  assumed  to  be  reported  from  outside  the 
region,  would  be  credited  to  the  regional  account  only.  Wage  benefits 
to  the  National  account  were  discounted  to  reflect  a condition  of  full 
employment  at  the  end  of  20  years.  The  system  of  Logan  Reservoir  and 
the  Logan  Local  Protection  Project  would  reduce  flooding  heights  in 
the  vicinity  of  Logan,  permitting  the  development  of  the  potential 
industrial  site.  Based  on  the  ratio  of  the  reduction  for  Logan 
Reservoir  to  that  of  the  entire  system,  it  was  estimated  that  30  per- 
cent of  the  industrial  expansion  benefits  for  the  Logan  site  would  be 
attributable  to  the  project  developmental  plan.  Total  developmental 
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benefits  resulting  from  industrial  exapnsion  are  $1,860,000  for  the 
National  Account  and  $8,680,000  for  the  Regional  Account. 

Recreation  expenditures.  Additional  regional  employment 
opportunities  will  result  because  of  commercial  investment  induced  by 
the  recreationist  and  tourist  expenditures.  The  wages  earned  by  per- 
sons employed  in  these  commercial  establishments  have  been  evaluated 
in  this  study  and  are  designated  as  developmental  benefits.  It  is 
estimated  that  ultimately  2,816,000  persons  will  annually  visit  the 
recreation  facilities  at  Logan  Reservoir.  A detailed  breakdown  of  the 
origin  of  visitors  and  the  ultimate  annual  visitor  expenditure  is 
presented  in  Table  15-49. 


TABLE  15-49 


RECREATION  VISITOR  EXPENDITURES 


Ultimate  Annual 
Visitation 


Distance  Percent  of 
Traveled  Total 
(Mi . ) Visitation 


Daily  Expendi-  Ultimate 
tures  Annual 

Per  Visitor  Expenditures 


2,816,000 

0-25 

25 

2,816,000 

26-50 

40 

2,816,000 

51-75 

20 

More  than  76 

15 

$ .50 
1.00 
2.00 
4.00 


$ 352,000 

1,126,000 
1,126,000 
1,690,000 


Ultimate  Annual  Visitor  Expenditures 


$4,294,000 


Forty  percent  of  the  visitation  was  estimated  to  originate  from  within 
a 50-mile  radius  primarily  because  of  the  promimity  to  the  Columbus 
Metropolitan  area.  The  origin  of  all  visitors  was  based  on  the  estima- 
ted population  and  the  availability  of  other  water  oriented  recreation 
facilities.  Study  report  No.  24  of  the  Outdoor  Recreation  Resources 
Review  Commission  indicates  that  24  percent  of  the  recreation  visitor 
expenditures  accrue  as  wages  and  salaries  to  individuals.  For  this 
study  it  was  estimated  that  24  percent  of  these  expenditures  would 
result  in  wage  and  salaries  to  persons  whose  employment  was  generated 
by  the  presence  of  the  water  project.  The  Logan  Dam  site  at  stream 
mile  3.1  is  located  within  Appalachia,  but  the  majority  of  the  recrea- 
tion development  is  outside  the  Appalachian  boundary.  Recreationists 
and  tourists  attracted  to  the  Logan  Reservoir  development  will  come 
from  both  inside  and  outside  Appalachia.  Giving  consideration  to  the 
origin,  route  of  travel  to  reach  the  project  and  types  and  locations 
of  facilities  to  be  utilized  by  the  visitors,  it  was  estimated  that 
35  percent  of  these  expenditures  would  be  made  within  Appalachia. 
Because  of  the  respending  cycle  of  the  basic  wages  resulting  from  the 
visitor  expenditure,  additional  income  would  result  to  workers  within 
the  region.  This  additional  economic  impact  was  evaluated  by  utiliz- 
ing county  multiplier  as  derived  in  the  Nathan  report.  An  average 
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regional  multiplier  of  2.0  was  determined  for  the  six-county  area, 
and  this  was  applied  to  the  basic  wages  resulting  from  the  visitor 
expenditures  to  obtain  the  secondary  effect.  It  was  assumed  that  75 
percent  of  the  multiplier  effect  would  result  in  wages,  with  the  re- 
mainder going  to  profit.  To  obtain  an  average  annual  wage  benefits, 
an  average  annual  equivalent  benefit  factor  was  applied  to  the  ulti- 
mate annual  visitor  expenditure  within  Appalachia.  The  wage  totals 
obtained  constitute  the  developmental  benefits  creditable  to  the 
regional  account.  The  wages  earned  by  persons  previously  unemployed 
or  under-employed,  assumed  to  be  44  percent  of  the  total,  accrue  as 
benefits  to  the  National  account.  It  was  assumed  that  the  region  would 
gradually  approach  full  employment  over  a 20-year  period,  and  accord- 
ingly, benefits  to  the  National  account  were  discounted  to  reflect 
this  condition.  The  annual  wage  benefits  resulting  from  recreation 
visitor  expenditures  are  $48,000  and  $578,000  for  the  National  and 
Regional  Accounts,  respectively. 

Water  project  employment.  Developmental  benefits  accrue  to 
the  water  project  plan  because  of  the  respending  of  the  wages  earned 
by  direct  employment  on  project  construction  and  operation  (redevelop- 
ment benefits).’  "As  previously  discussed  for  redevelopment  benefits, 
these  wages  stem  from  construction  of  the  dam  and  reservoir,  recreation 
facilities  and  nature  area  facilities  and  the  operation  and  maintenance 
of  these  project  features.  The  economic  impact  resulting  from  the 
respending  of  the  basic  wages  was  evaluated  using  the  county  multiplier 
concept.  From  the  Nathan  report  an  average  regional  multiplier  of  2.0 
was  calculated,  and  this  was  applied  to  the  portion  of  the  basic  wages 
spent  within  the  region.  Analyzing  the  employment  and  unemployment  with- 
in the  six-county  region,  it  was  estimated  that  about  40  percent  of  the 
wages  would  be  spent  wi thin  Appa lachia . Wage  benefits  thus  determined 
accrue  to  the  regional  account.  It  was  estimated  that  75  percent  of  the 
multiplier  effect  would  result  in  wages,  the  remainder  going  to  profit. 

It  was  estimated  that  44  percent  of  the  project  workers  would  be  previously 
unemployed  or  under -emp loyed , and  the  wages  earned  by  these  workers 
would  accrue  to  the  National  account.  Benefits  to  the  National  account 
from  operation  and  maintenance  wages  were  discounted  over  a 20-year 
period  to  reflect  the  anticipated  full  employment  condition  at  that  time. 
The  average  annual  developmental  benefits  from  water  project  employment 
are  $55,000  and  $257,000  for  the  National  account  and  Regional  account, 
respectively. 

Additional  developmental  benefits.  The  new  investments 
associated  with  the  project  developmental  plan  will  be  a source  of  tax 
revenue  for  the  cities  and  counties  within  the  region.  Although  it  is 
recognized  that  these  tax  revenues  constitute  tangible  benefits  to  the 
Appalachian  region,  they  were  not  evaluated  for  this  study. 

In  addition  to  wages  and  salaries  resulting  from  commercial 
investments,  benefits  in  the  form  of  profit  to  the  private  investors 
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would  accrue  to  the  region.  No  monetary  value  has  been  assigned  to 
the  profits  that  would  result  from  these  private  investments  in 
commercial  and  service  establishments. 


SECTION  VII  - ECONOMIC  ANALYSIS 


25.  ECONOMIC  DATA 

Project  costs.  Annual  economic  charges  were  computed  utilizing 
data  developed  in  the  cost  estimates  presented  in  Section  V of  this 
chapter.  These  charges  differ  slightly  from  the  financial  annual 
charges  computed  for  the  Logan  Reservoir.  The  difference  results 
from  allowing  for  loss  of  land  productivity  which  is  based  on 
5 percent  annual  net  income  on  lands  taken  for  the  project.  A summary 
of  costs  for  Logan  Reservoir  is  shown  in  Table  15-50. 

TABLE  15-50 

SUMMARY  OF  COSTS 
(July  1968  Prices) 

CONSTRUCTION  COST  I/ 


Lands  and  damages 

Relocations 

Reservoir 

Dam  and  appurtenances 
Recreation  £/ 

Nature  Area 

Permanent  operating  equipment 


$ 8,850,000 

4.370.000 

850.000 

9.506.000 
18,221,000 

2.126.000 

218.000 


TOTAL 


$ 44,141,000 


ANNUAL  CHARGES 


Interest  at  3-1/4% 
Amortization  in  100  years 
Maintenance  and  operation 
Major  replacements 


$ 1,451,200 

61,500 
568,500 
131,100 


Subtotal,  financial  charges 


$ 2,212,300 


Land  productivity  loss 


86,800 


TOTAL  WATER  RESOURCES  PROJECT, 
ECONOMIC  CHARGES 


$ 2,299,100 


Development  plan  investment  costs 


4,876,000 


TOTAL,  PUBLIC  AND  PRIVATE  ANNUAL  CHARGES  $ 7,175,100 

_1/  Cost  shown  includes  cost  of  engineering,  design,  supervision  and 
administration. 

2/  Of  this  amount  $13,732,000  is  for  initial  facilities  and  $4,489,000 
is  for  future  facilities. 
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Development  plan  investment  costs.  Annual  charges  for  this 
feature  amount  to  $4,876,000,  based  on  a total  public  investment  of 
$96,790,000.  Discussion  concerning  procedures  used  to  develop  the 
estimated  cost  of  this  investment  is  presented  in  paragraph  20. 

Project  and  development  plan  benefits.  Annual  economic  benefits 
developed  and  discussed  in  Section  VI  are  summarized  in  Table  15-51  for 
the  National  and  regional  accounts.  The  total  impact  of  the  project 
would  be  reflected  in  the  combined  national  and  regional  effects  which 
would  derive  an  average  of  $12,854,200  benefits  annually. 

TABLE  15-51 


SUMMARY  OF  ANNUAL  BENEFITS 
FOR  LOGAN  RESERVOIR  V 
($1,000) 


Type  of  Benefit 

National 

Regional 

User 

3,080.0 

1,520.3 

Rede ve 1 oprae»t 

78.7 

259.2 

User  plus  Redevelopment 

3,158.7 

1,779.5 

Deve lopment 

1,963.8 

9,515.0 

Expansion  (Redevelopment  plus 
Development) 

2,042.5 

9,774.2 

TOTAL  BENEFITS 

5,122.5 

11,294.5 

_!/  For  more  detailed  breakdown  and  discussion  of  annual 
benefits  see  Section  V. 

Indices  of  performance.  One  index  of  performance  can  be  evalu- 
ated by  reliance  on  the  conventional  ratio  of  benefits  to  costs 
generally  developed  for  water  resource  projects.  The  numerator  con- 
tains annual  user  benefits  plus  those  employment  benefits  attribu- 
table to  direct  construction  and  operation  of  the  water  projects 
(redevelopment  benefits).  The  denominator  is  the  annual  economic 
cost  of  the  water  projects.  Such  an  index,  computed  below,  expresses 
the  minimum  index  of  performance  in  regard  to  national  income  aug- 
mentation . 

3,158,700  = 1>4 

2,299,100 

Another  index  of  performance  gives  a relative  measure  of  the 
contribution  that  the  Logan  development  would  make  to  the  objective 
of  employment  expansion.  The  numerator  consists  of  increased  wage 
payments  for  construction  and  operation  of  the  water  project  plus 
wages  and  salaries  and  other  income  flows  to  the  region  generated 
by  the  industrial  expansion,  associated  private  investments,  and 
recreational  expenditures.  The  denominator  is  the  annual  cost,  both 
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public  and  private,  necessary  to  provide  the  expansion  in  employ- 
ment opportunities. 


9,774,200 

7,175,100 


1.4 


26.  ALLOCATION  OF  COSTS 

Costs  of  the  Logan  Reservoir  project  were  allocated  by  the 
separable  cost-remaining  benefit  method.  Purposes  among  which  costs 
were  allocated  include  flood  control,  water  supply,  water  quality 
control,  recreation,  nature  area  and  regional  economic  expansion. 

Table  15-52  summarizes  the  construction  expenditures,  annual  operation, 
maintenance  and  major  replacement  costs,  total  capital  investment 
costs  and  annual  charges.  The  allocation  is  given  in  Table  15-53. 

A sub-allocation  of  recreation  costs  are  shown  in  Table  15-54. 

A Iter native- costs.  To  provide  an  equitable  basis  for  allocation 
of  project  costs  to  each  purpose,  the  benefits  for  each  purpose  were 
limited  to  the  cost  of  providing  an  alternative  single-purpose  project, 
where  such  alternative  costs  would  be  less  than  or  equal  to  the  estimated 
benefits.  The  alternative  costs  for  the  flood  control  function,  as  sum- 
marized in  Table  15-52,  were  based  on  actual  estimates  of  the  cost  of 
providing  a single -purpose  flood  control  project  at  the  site  selected 
for  the  multiple -purpose  project. 

The  alternative  costs  for  the  recreation  function  were  developed 
from  state  parks  costs  statistical  data  compiled  by  the  Corps  of 
Engineers.  The  determination  of  the  alternative  costs  is  discussed  in 
detail  in  Section  IV.  Alternative  costs  for  both  water  supply  and  water 
quality  control  were  developed  by  the  Federal  Water  Pollution  Control 
Administration.  The  benefits  and  costs  given  in  its  report  were  dis- 
counted to  1970  and  based  on  prices  prevailing  in  July  1964.  These 
estimates  have  been  adjusted  herein  to  reflect  a 1978  completion  date 
and  escalated  to  reflect  July  1968  prices. 

Separable  costs.  These  are  the  costs  which  are  made  necessary 
because  a purpose  is  included  in  the  multiple-purpose  project.  These 
costs  are  normally  determined  in  the  process  of  project  formulation 
in  considering  the  economic  feasibility  of  including  a purpose  in  a 
joint  project.  The  separable  cost  is  the  minimum  amount  which  should 
be  considered  for  allocation  to  a given  purpose.  The  separable  cost 
for  any  specified  purpose  is  determined  by  subtracting  from  the  cost  of 
the  multiple-purpose  project  the  cost  of  the  most  economical  alterna- 
tive project  to  obtain  the  same  benefits  for  the  other  purposes  with 
the  specified  purpose  omitted  as  shown  in  Table  15-53.  The  costs  for 
the  alternate  multiple-purpose  projects  omitting  one  purpose  each  are 
summarized  in  Table  15-52. 
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ALLOCATION  OF  COSTS  ($1,000) 
LOGAN  DAM  AND  RESERVOIR  PROJECT 
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TABLE  15-54 


SUB-ALLOCATION  OF  GENERAL  AND 
FISH  AND  WILDLIFE  RECREATION  COSTS 

CONSTRUCTION  COSTS 

(1)  Total  allocated  costs  for  combined  purposes  $ 25,198,400 

(2)  Total  separable  costs  lor  combined  purposes, 

equals  total  specific  costs  for  combined 

purposes  20,236,000 

(3)  Total  joint  costs  for  combined  purposes  ( 1 ) — ( 2 ) 4,962,400 

(4)  Separable  Cost  (Specific  cost)  for  General 

Recreation  19,796,100 

(5)  Separable  Cost  (Specific  cost)  for  Fish 

and  Wildlife  439,900 

(6)  Ratio  general  recreation  benefits  to  combined  benefits 

(2,021,400)  + (2,080,900)  0.971 

(7)  Joint  costs  allocated  to  General  Recreation  (3)x(6)  4,318,500 

(8)  Ratio  fish  and  wildlife  benefits  to  combined  benefits 

(59,500)  + (2,080,900)  0.029 

(9)  Joint  costs  allocated  to  Fish  and  Wildlife  (3)x(8)  143,900 

(10)  Total  costs  allocated  to  General  Recreation  (4)+(7)  24,614,600 

(11)  Total  costs  allocated  to  Fish  and  Wildlife  (5)+(9)  583,800 

OPERATION,  MAINTENANCE  AND  MAJOR  REPLACEMENTS  COSTS 

(1)  Total  allocated  costs  for  combined  purposes  $ 543,100 

(2)  Total  separable  costs  for  combined  purposes, 

equals  total  specific  costs  for  combined  purposes  537,900 

(3)  Total  joint  costs  for  combined  purposes  (l)-(2)  5,200 

(4)  Separable  cost  (Specific  cost)  fcr  General  Recreation  519,600  — / 

(5)  Separable  cost  (Specific  cost)  for  Fish  and  Wildlife  18,300 

(6)  Ratio  general  recreation  benefits  to  combined  benefits  0.971 

(7)  Joint  costs  allocated  to  General  Recreation  (3)x(6)  5,049 

k (8)  Ratio  Fish  and  Wildlife  benefits  to  combined  benefits  0.029 

(9)  Joint  costs  allocated  to  Fish  and  Wildlife  (3)x(8)  151 

(10)  Total  costs  allocated  to  General  Recreation  (4)+(7)  524,649 

f (11)  Total  costs  allocated  to  Fish  and  Wildlife  (5)+(9)  18,451 

1/  Based  on  $0.20  per  visitor-day  for  06M  plus  replacement  costs 

from  detailed  estimates. 


SECTION  VIII  - COST  SHARING 


27.  APPORTIONMENT  OF  COSTS  BETWEEN  FEDERAL  AND  NON-FEDERAL  INTERESTS 

Water  Supply.  In  accordance  with  the  Water  Supply  Act  of  1958, 
as  amended,  non-Federal  interests  have  been  apportioned  all  construction 
costs  allocated  to  water  supply,  presently  estimated  to  be  $1,887,100. 

Local  interests  must  also  assume  the  annual  operation,  maintenance  and 
major  replacement  costs  allocated  to  water  supply,  estimated  to  be  $1,600. 

Recreation . The  Federal  Water  Project  Recreation  Act  of  1965 
requires  that  non-Federal  interests  agree  to  administer  project  land  and 
water  areas  for  recreation  and  fish  and  wildlife  enhancement  and  to  bear 
not  less  than  one-half  the  separable  costs  of  the  project  allocated  to 
those  purposes  and  all  separable  costs  for  operation,  maintenance  and 
replacement.  One-half  of  the  allocated  separable  construction  costs 
are  estimated  to  be  $9,898,000  and  $220,000  for  general  recreation  and 
fish  and  wildlife  enhancement,  respectively.  Operation,  maintenance  and 
replacement  costs  are  estimated  to  be  $519,600  and  $18,300  annually  for 
general  recreation  and  fish  and  wildlife  enhancement,  respectively.  The 
remaining  construction  expenditures  allocated  to  recreation  are  appor- 
tioned to  the  Federal  Government. 

Water  quality  control.  Section  2 of  Public  Law  87-88,  87th  Congress, 
first  session,  states  that  if  the  benefits  attributed  to  water  quality 
control  are  identified  as  widespread  or  national  in  scope,  the  costs  of 
the  water  quality  control  features  will  be  non-reimbursable . The  U.  S. 
Public  Health  Service,  in  their  report  dated  January  1965,  concluded 
that  the  benefits  of  water  quality  control  storage  are  widespread  in 
scope.  Therefore,  all  costs  allocated  to  water  quality  control  have  been 
apportioned  to  the  Federal  Government. 

Flood  control.  All  costs  allocated  to  flood  control  have  been 
apportioned  to  the  Federal  Government  in  accordance  with  the  Flood  Control 
Act  of  1938. 

Clear  Creek  Nature  Area.  Subsequent  to  completion  of  the  special 
studies  concerning  preservation  of  ecological  values  in  the  Clear  Creek 
Valley,  the  proposed  project  was  expanded  to  include  additional  land 
acquisition,  a nature  interpretive  center,  and  other  educational  and 
scientific  facilities.  The  area  downstream  from  the  selected  site  to 
a point  at  which  U.  S.  Route  33  crosses  Clear  Creek  will  be  acquired  for 
public  ownership  in  order  to  mitigate  damages  to  the  scenic  and  scientific 
environment  that  would  result  from  inundation  of  the  valley  upstream  from 
the  dam  site  and  in  order  to  insure  preservation  of  the  remaining  portion 
of  the  valley  by  excluding  undesirable  environmental  intrusions  that  would 
likely  occur  following  project  completion.  This  area  would  include  Neotoma 
Valley  to  prevent  urbanization  and  protect  it  against  recreational  crowds 
and  development  that  would  be  stimulated  by  construction  of  the  project. 

The  cost  of  mitigation  has  been  charged  jointly  to  all  project  purposes. 
Those  costs  charged  specifically  to  the  Clear  Creek  Nature  Area  as  a 
project  purpose  include  only  the  costs  for  features  of  enhancement.  As 
discussed  previously,  the  mitigation  cannot  be  achieved  fully  without  at 
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least  some  portion  of  the  facilities  to  be  provided  as  enhancement. 

In  view  of  the  mutual  dependency  between  mitigation  and  enhancement, 
the  enhancement  costs  are  not  considered  to  be  wholly  reimbursable. 

In  consonance  with  the  cost-sharing  philosophy  of  the  Federal  Water 
Project  Recreation  Act  of  1965  (PL  89-72),  one-half  of  the  separable 
costs  allocated  to  the  Clear  Creek  Nature  Area,  presently  estimated  to 
be  $1,063,000,  and  all  of  the  allocated  separable  operation,  maintenance, 
and  major  replacement  costs  presently  estimated  to  be  $104,500  annually, 
have  been  apportioned  to  non-Federal  interests.  The  remaining  construction 
expenditures  allocated  to  the  area  are  apportioned  to  the  Federal  Government 

If  an  alternative  upstream  site  is  selected  for  project  development 
as  a result  of  further  study  to  be  conducted  during  advanced  planning 
of  the  project,  it  may  be  determined  that  a smaller  part  of  the  nature 
area  costs  (or  possibly  none)  can  be  attributed  to  mitigation  of  ecolog- 
ical losses.  If  mitigation  is  deemed  to  be  inappropriate,  costs  of  the 
nature  area  then  would  be  apportioned  between  Federal  and  non-Federal 
interests  in  accord  with  the  guidelines  contained  in  PL  89-72. 

28.  STATE  AND  LOCAL  ASSURANCES 

In  re-evaluating  the  authorized  Logan  Reservoir  project  for  size 
and  scope  to  meet  current  and  projected  needs,  it  has  been  determined 
that  sufficient  storage  would  be  available  to  provide  a water  supply 
cf  up  to  24  million  gallons  per  day.  The  modification  of  the  project 
to  include  this  purpose  would  not  be  incompatible  with  flood  control, 
for  which  the  project  was  originally  authorized.  Should  this  water 
supply  storage  be  included  in  the  project  as  a part  of  the  detailed 
design  studies,  state  or  local  interests  must  furnish  formal  assurances 
at  the  time  of  such  studies  that  they  will  pay  the  costs  allocated  to 
water  supply  storage.  At  this  time,  it  is  considered  that  an  indication 
of  valid  interest  by  a potential  user  is  all  that  is  necessary  to  permit 
further  planning  for  the  highest  and  best  use  of  available  storage  at 
the  Logan  Reservoir  site.  Payment  of  first  costs  allocated  to  storage 
for  current  water  supply  use  can  be  made  by  non-Federal  interests  during 
the  construction  phase  of  the  project,  or  on  an  annual  payment  basis,  as 
provided  for  by  the  Water  Supply  Act  of  1958,  as  amended. 

Also,  state  or  local  interests  would  be  required  to  pay  one-half  of 
the  separable  construction  costs  allocated  to  recreation  and  all  of  the 
separable  costs  for  operation,  maintenance  and  major  replacements  for 
that  function. 

The  Director  of  the  Department  of  Natural  Resources,  State  of  Ohio, 
recognizing  the  identified  needs  for  a high  quality  water  supply  source 
for  Lancaster  and  other  communities  and  areas  along  the  Hocking  River, 
and  being  extremely  interested  in  recreational  development  and  preserva- 
tion of  the  natural  environment,  has  indicated  the  State's  intent  to 
provide  all  necessary  assurances  required  for  the  water  supply,  recreation, 
and  nature  area  features  of  the  reservoir.  The  Director's  letter  is 
included  as  Exhibit  15-28. 
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STATE  OF  OHIO 

DEPARTMENT  OF  NATURAL  RESOURCES 

OHIO  DEPARTMENTS  BUILDING 
COLUMBUS  43213 

August  29,  1969 


Colonel  John  C.  H.  Lee,  Jr. 

Director,  Office  of  Appalachian  Studies 
U.  S.  Army  Corps  of  Engineers 
Post  Office  Box  1159 
Cincinnati,  Ohio  45201 

Development  of  Water  Resources  in  Appalachia  - 
Logan  Dam  and  Reservoir  Project 

Dear  Colonel  Lee: 

Reference  is  made  to  the  draft  report  on  the  Logan  Dam  and 
Reservoir  Project  recently  furnished  for  our  review  and  comments. 

This  report  and  especially  the  selected  plan  of  development  were  care- 
fully reviewed. 

We  have  noted  that  the  economically  feasible  plan  of  development 
consisting  of  the  multiple -purpose  Logan  Dam  and  Reservoir  Project  and 
the  Clear  Creek  Nature  Preserve  will  provide  flood  damage  reduction, 
municipal  and  industrial  water  supply,  improvement  of  water  quality, 
outdoor  recreation,  preservation  of  natural  values,  and  fish  and  wildlife 
enhancement.  This  project,  as  formulated,  will  provide  significant 
economic  and  social  benefits  to  the  Hocking  River  Basin,  Hocking  Hills 
Region,  and  the  State  of  Ohio. 

Under  the  authority  granted  the  Director  of  the  Department  of 
Natural  Resources  in  Section  1501.02,  Ohio  Revised  Code,  and  acting  as 
the  designated  representative  of  the  Governor  in  matters  of  mutual  interest 
to  the  Corps  of  Engineers  and  the  State  of  Ohio,  I concur  with  the  selected 
plan  of  development.  It  will  be  the  policy  of  the  Department  of  Natural 
Resources  under  the  provisions  of  the  Federal  Water  Project  Recreation 
Act  to  administer  the  project  land  and  water  areas,  including  the  Clear 
Creek  Nature  Preserve,  for  recreation,  conservation,  and  fish  and  wild- 
life enhancement;  to  bear  one  half  the  separable  costs  of  the  project  allo- 
cated to  these  purposes;  and  to  operate,  maintain  and  make  replacement 
of  facilities. 

In  accordance  with  the  Water  Supply  Act  of  1958,  as  amended, 
the  Department  of  Natural  Resources  will  administer  the  water  supply 
feature  of  the  project  and  will  bear  all  costs  allocated  to  this  purpose. 
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The  Ohio  Water  Pollution  Control  Board  will,  under  existing 
authority  and  policy,  require  the  maximum  degree  of  treatment  of  waste 
waters  discharged  into  the  waters  of  the  basin  below  Logan  Reservoir. 

The  State  of  Ohio  will  assume  the  leadership  in  taking  such  action 
as  necessary  to  prevent  diversion  to  other  uses  of  any  water  quality  storage 
provided  in  Logan  Reservoir.  The  State  will  also  use  every  means  available 
to  protect  the  channels  of  Clear  Creek  and  the  Hocking  River  downstream 
from  Logan  Reservoir  from  encroachment  which  would  adversely  affect 
operation  of  the  project. 

At  such  time  as  detailed  planning  is  undertaken  for  the  Logan  Dam 
and  Reservoir  Project,  the  State  of  Ohio,  acting  for  itself  or  on  behalf  of 
any  interested  political  subdivision,  reserves  the  right  to  recommend  to 
and  negotiate  with  the  Corps  of  Engineers  concerning  modifications  or 
additional  project  purposes  which  may  be  deemed  mutually  desirable. 

I wish  to  compliment  you  and  the  staff  for  the  preparation  of  what 
we  consider  to  be  an  excellent  product.  The  investigations  were  thorough 
and  carefully  done.  This,  together  with  the  orderly  arrangement  of  the 
report,  facilitated  our  review. 

Your  cooperation  with  the  Department  of  Natural  Resources  and 
with  other  agencies  of  the  State  of  Ohio  during  the  preparation  of  the  Logan 
Reservoir  Survey  Report  is  appreciated. 

Sincerely, 


FEM:bg 


FRED  E.  MORR 
Director 


SECTION  IX  - COORDINATION  IN  PLANNING 


29.  FEDERAL  AGENCIES 

During  planning,  studies  were  coordinated  with  the  Federal 
Departments  of  Agriculture;  Commerce;  Interior;  and  Health,  Education 
and  Welfare;  the  Federal  Power  Commission,  and  the  Appalachian  Regional 
Commission,  either  directly  by  the  Huntington  District  of  the  Corps 
of  Engineers  or  through  the  Water  Development  Coordinating  Committee 
for  Appalachia  (WDCCA),  as  appropriate. 

Many  Federal  agencies  such  as  the  U.  S.  Geological  Survey, 
Environmental  Science  Services  Administration,  and  the  Office  of 
Business  Economics  provided  basic  data  for  project  planning,  such 
as  c limatologic , streamflow,  and  economic  records  through  regular 
publications  or  special  reports.  Other  Federal  agencies  participated  in 
directly  by  assisting  the  state  and  local  agencies  and  planning 
groups . 

Several  agencies  made  special  studies  as  an  aid  in  formulation 
and  evaluation  of  the  plan  of  development  for  Logan  Reservoir.  Reports 
of  these  agencies  are  included  in  the  appropriate  appendices  to  this 
report.  The  following  paragraphs  present  recommendations  or  views 
of  participating  agencies,  and  actions  taken. 


Bureau  of  Outdoor  Recreation.  The  Bureau  of  Outdoor  Recreation  (BOR) 
surveyed  the  recreation  market  area  and  determined  that  the  demand  for 
recreation  opportunities,  present  and  future,  exceeds  the  capabilities 
of  the  recreation  developments  of  the  project  area.  The  Bureau  esti- 
mated that  at  ultimate  level  of  outdoor  recreation  development, 

1,100,000  recreation  days  annually  would  be  expected  within  five  years 
of  project  completion.  Further  studies,  conducted  by  the  Corps  of 
Engineers  have  resulted  in  recreation  development  that  would  accommo- 


date an  ultimate  visitation  of  2,652,000  recreation  days  annually.  In 
the  Summary  in  Appendix  F,  the  Bureau  of  Outdoor  Recreation  recommends 
further  studies  of  alternatives  to  determine  the  best  interest  of  out- 
door recreation.  Preliminary  studies  by  the  National  Park  Service 
indicate  that  significant  ecological  and  natural  science  resource 
losses  might  occur  if  the  project  were  constructed,  and  that  de- 
tailed studies  may  confirm  that  an  alternative  site  should  be  selected 
to  prevent  such  losses . 

National  Park  Service.  The  objectives  of  the  National  Park  Service 
are:  (a)  Preservation  and  enhancement  of  areas  of  unique  scenic, 

archeological,  historic,  and  natural  science  values,  (b)  Improvement 
of  land  and  water  quality  management,  and  (c)  Consideration  of  structural 
and  non-struc tura 1 measures,  beneficial  flow  regulation  and  flow 
regulation  storage. 

In  addition  to  the  above;  Public  Law  89-665,  the  National  Historic 
Preservation  Act  of  1966,  requires  that  any  Federal  or  Federally  assisted 
undertaking  in  any  state  take  into  account  its  effect  on  any  historic 
site  or  structure  listed  in  the  National  Register  of  Historic  Places. 

The  National  Register  of  Historic  Places  is  a list  of  properties  signifi- 
cant to  the  nation,  to  the  states,  and  to  local  areas  because  of  signifi- 
cance in  history,  architecture,  archeology,  and  culture. 
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Studies  by  the  National  Park  Service  to  carry  out  these  objectives 
wiLl  be  requested  by,  and  coordinated  with  the  Corps  of  Engineers. 

These  studies  will  be  requested  when  advanced  engineering  and  design 
for  the  project  is  initiated. 

The  National  Park  Service  provided  a report  on  the  "Archeological, 
Historical  and  Natural  Science  Values  of  the  proposed  Logan  Reservoir, 
Hocking  and  Fairfield  Counties,  Ohio."  The  report  concludes  that 
additional  archeological  survey  would  be  unnecessary  but  that  archeologi- 
cal testing  of  five  rock  shelters  to  be  affected  would  be  of  prime 
importance.  Regarding  historical  values,  the  report  concludes  that  no 
significant  historical  remains  survive  in  the  Clear  Creek  project  area 
with  the  possible  exception  of  two  covered  bridges  for  which  preserva- 
tion should  be  considered.  The  plan  of  development  provides  for 
relocating  one  of  the  two  bridges  to  the  Nature  Area  for  use  as  a foot 
bridge  where  one  of  the  nature  trails  crosses  Clear  Creek.  The  other 
bridge  is  in  such  poor  condition  that  relocation  may  not  be  practicable. 
The  assessment  of  the  natural  science  values  led  to  the  conclusion  that 
unique  and  non-renewable  ecological  values  are  apparently  present  in  the 
proposed  project  area,  and  further  study  of  their  potential  is  necessary 
in  order  to  allow  the  best  possible  philosophical  and  economic  decisions 
about  the  locarlon  of  the  dam  and  the  best  use  of  the  resource. 

The  National  Park  Service  also  recommended  that  a formal  study  be 
made  to  assess  the  ecological  values.  The  study  whould  produce  possible 
alternatives  for  the  protection  and  utilization  of  the  natural  science 
values,  and  should  also  indicate  priority  areas  for  the  salvage  of 
ecological  data  should  the  site  at  mile  3.1  be  selected.  The  State  of 
Ohio  and  the  Corps  of  Engineers  concur  in  these  conclusions  and  consider 
that  it  would  be  both  appropriate  and  necessary  to  conduct  a formal  study 
assessing  the  ecological  values  to  insure  the  best  possible  plan  for 
preservation  and  enhancement  within  the  Clear  Creek  Nature  Area  as  pre- 
sented herein.  Such  a study  should  be  undertaken  at  the  time  of  advance 
land  acquisition  which  would  be  necessary  to  preserve  the  area  from 
incompatible  development. 

Fish  and  Wildlife  Service.  The  Fish  and  Wildlife  Service  evaluated 
the  fish  and  wildlife  conservation  and  enhancement  aspects  of  Logan 
Reservoir  at  the  two  principal  sites  considered.  Its  report,  included 
in  Appendix  0,  indicated  a preference  for  the  upstream  site  because 

(1)  " greater  length  of  tailwater  along  Clear  Creek  would  provide 

for  additional  tailwater  fishery"  and  (2)  " the  unique  ecological 

community  existing  in  Clear  Creek  Gorge  and  Rhododendron  Valley  would  be 
preserved . " 

As  recommended  by  the  Fish  and  Wildlife  Service,  the  following 
provisions  have  been  incorporated  into  the  plan  of  development: 

Zoning  of  project  land  and  water  areas  to  regulate  usage  and  addi- 
tional studies  of  fish  and  wildlife  resources,  would  be  coordinated  with 
the  U.  S.  Fish  and  Wildlife  Service  and  other  appropriate  agencies  as  the 
planning  progresses.  Reservoir  clearing  recommendations  of  the  Fish  and 
Wildlife  Service  would  generally  be  followed  unless  interference  with  the 
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water  supply  pool's  limits  of  clearing  is  encountered.  If  this  occurs, 
coordination  between  all  interested  agencies  would  be  maintained  as  the 
project  progresses.  The  placement  of  adequate  fish  attractors  may  be 
then  required.  Multiple  level  intakes  are  provided  in  the  preliminary 
design  of  the  control  structure  with  final  elevation  of  intakes  subject 
to  further  coordination  at  a later  date.  The  requested  minimum  instan- 
taneous flow  of  15  cfs  would  be  provided.  Angler  access  to  the  recrea- 
tional pool  is  being  provided  for  as  requested,  but  the  sites  have  been 
adjusted  to  take  advantage  of  sites  to  be  developed  for  general  recrea- 
tion purposes.  Tailwater  fishery  access  would  be  provided  as  a part  of 
the  nature  area  at  two  locations.  One  location  is  just  downstream  of 
the  dam  as  recommended  by  F&W.  At  the  recommendation  of  the  Ohio 
Department  of  Natural  Resources,  an  additional  access  site  would  be 
provided  about  2.5  miles  downstream,  near  the  entrance  to  the  nature 
area.  These  two  access  sites  would  provide  for  more  fisherman  days 


use  than  originally  planned  by  F&W. 


Federal  Water  Pollution  Control  Administration.  Studies  to 
evaluate  water  supply  and  water  quality  control  needs  and  to  determine 
means  to  meet  thrrse  needs  were  based  on  a detailed  report  prepared  by 
the  Public  Health  Service  of  the  Department  of  Health,  Education  and 
Welfare  in  January  1965  and  was  included  in  the  Interim  Survey  Report 
on  Hocking  River  (House  Document  No.  287,  89th  Congress  1st  Session). 
Subsequently,  in  January  1966,  after  establishment  of  the  Federal  Water 
Pollution  Control  Administration,  that  agency  reviewed  the  detailed 
report,  and  concluded  that  the  needs  discussed  in  the  report  were 
still  valid  with  the  time  of  first  need  in  1985.  The  alternative  costs 
developed  by  the  FWPCA  were  modified  to  reflect  current  interest  rates 
and  a revised  project  completion  date.  The  needs  were  projected  by 
the  FWPCA  for  a 100-year  period  with  the  heaviest  demand  projected  for 
late  in  the  economic  life  of  the  reservoir  project.  Minor  changes  in 
the  time  of  first  need  would  have  negligible  effect  on  benefit  evalua- 
tion. Any  significant  increases  in  water  quality  control  demands  would 
give  rise  to  reconsideration  of  other  potential  reservoir  projects 
within  the  Hocking  River  Basin.  Early  increases  could  be  met  by  the 
Logan  Reservoir  without  project  modification.  Should  this  occur,  it 
would  have  the  effect  of  increasing  the  benefits  to  be  derived  from  the 
project . 


U.  S.  Department  of  Agriculture.  Through  the  various  programs  of 
several  agencies  in  the  Department,  the  planning  and  installation  of 
land  treatment  measures  will  be  accelerated  and  concentrated  in  the 
drainage  area  above  the  Logan  Reservoir.  This  acceleration  is  part  of 
the  Recommended  Plan  for  the  Development  of  Water  and  Related  Resources 
in  Appalachia.  It  will  improve  and  protect  watershed  values  through 
reduction  of  runoff,  erosion,  and  sedimentation.  It  will  also  strengthen 
the  rural  economy  and  improve  environmental  quality.  For  complete 
details,  see  Appendix  A - Agriculture,  Forestry  and  Conservation. 
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30.  STATE  ACENCIES 


Coordination  has  been  maintained  throughout  the  course  of  these 
studies  with  the  Ohio  Department  of  Natural  Resources  and  its  various 
Divisions.  The  Depar tment  has  been  an  active  participant,  particu- 
larly in  developing  plans  for  general  recreation  and  in  evolving  a 
plan  for  preservation  and  enhancement  of  the  Clear  Creek  Valley. 

As  a result  of  a series* of  meetings  and  discussions  regarding  the 
formulation  of  plans  for  Logan  Reservoir,  the  Director  of  the  Depart- 
ment of  Natural  Resources  submitted  a letter  to  the  Huntington  District 
Corps  of  Engineers  on  8 July  1968.  The  Director,  acting  as  the  desig- 
nated representative  of  the  Governor  in  matters  of  mutual  interest  to 
the  Corps  of  Engineers  and  the  State  of  Ohio,  recommended  that  the 
District  Engineer  proceed  with  development  of  Logan  Reservoir  with  the 
additional  feature  that  a comprehensive  plan  be  developed  to  bring 
the  entire  Clear  Creek  Valley  below  the  dam  site  under  public  ownership 
and  management  to  insure  its  preservation  as  a natural  area.  Agreement 
has  been  reached  by  the  State  of  Ohio,  the  U.  S.  Department  of  the 
Interior  and  the  Corps  of  Engineers  that  detailed  site  studies  be  made 
between  river  miles  3.0  and  6.0  before  a final  selection  of  site  and 
plan  of  development  is  made. 

Subsequent  discussions  and  a meeting  of  the  Ohio  Department  of 
Natural  Resources,  Camp  Fire  Girls,  Inc.,  and  the  Corps  of  Engineers 
resulted  in  a mutually  agreeable  proposal  that,  following  authoriza- 
tion of  the  project  as  currently  envisioned,  negotiations  would  be 
entered  into  with  the  State  of  Ohio  and  Camp  Fire  Girls,  Inc.,  to  pro- 
vide for  a plan  whereby  that  organization  could  continue  to  operate 
with  the  project  bounds  at  the  level  of  activity  and  quality  of 
services,  existing  at  the  time  of  project  authorization,  in  a manner 
that  would  be  compatible  with  the  operation  and  usage  of  other  project 
lands . 

31.  LOCAL  GROUPS 

Valuable  assistance  was  provided  during  the  course  of  these  studies 
by  many  local  agencies  and  organizations;  particularly  by  the  Hocking 
Conservancy  District.  The  conservancy  district  has  acted  as  the  local 
sponsoring  agent  to  furnish  required  cooperation  in  the  construction  of 
the  Athens  Local  Protection  Project,  and  to  furnish  assurances  of  coopera 
tion  for  the  local  projects  being  studied  under  continuing  authorities 
provided  the  Chief  of  Engineers. 

Conferences  have  been  held  with  various  local  groups  and  letters 
have  been  received  over  a period  of  several  years  concerning  the  studies 
made  for  this  report.  Municipal,  county  and  Ohio  University  officials 
and  various  local  civic  organizations  have  all  expressed  intense  interest 
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in  obtaining  the  maximum  amount  of  flood  protection  that  can  be  econom- 
ically justified  for  the  Athena  area  by  any  feasible  rrethod,  including 
upstream  reservoirs.  Testimony  at  the  public  hearings  held  on  14  April 
1964  and  13  November  1964,  further  indicated  the  desire  for  alleviation 
of  flooding.  Each  of  these  hearings  is  discussed  hereinafter. 

A publication  entitled  "Commercial  Tourism  Potential  of  Hocking 
County,  Ohio,"  demonstrates  the  awareness  of  local  interests  of  the 
importance  of  recreational  development.  This  report,  prepared  by  Ohio 
University  under  an  Area  Redevelopment  Administration  grant,  recommends 
development  of  lodging  accommodations,  increased  facilities  at  existing 
parks,  public  and  private  development  at  potential  Corps  of  Engineers 
projects,  and  a tourist  council  for  promotional  purposes. 

32.  PUBLIC  HEARINGS 

Public  hearing  at  Athens,  Ohio,  14  April  1964.  The  flood  of  March 
1964  created  a sense  of  urgency  for  protection  at  Athens  that  culminated 
in  a determination  that  special  consideration  should  be  given  to  the 
local  flood  problem.  In  response  to  the  demand  for  immediate  attention 
to  the  local  problem,  a public  hearing  was  held  at  Athens  on  14  April 
1964,  to  discuss  plans  considered  for  inclusion  in  an  interim  report  on 
Athens  flood  protection.  Approximately  85  persons  attended  the  hearing, 
including  state,  county  and  municipal  officials,  members  of  the  Hocking 
Conservancy  District,  representatives  of  civic  organizations  and  inter- 
ested individuals. 

The  Hocking  Conservancy  District  reiterated  its  previously  sub- 
mitted resolution  of  willingness  to  serve  as  local  sponsoring  agency 
to  furnish  the  required  local  cooperation.  The  conservancy  district 
preferred  that  the  selection  and  design  of  a plan  for  local  protection 
at  Athens  be  deferred  pending  completion  of  the  Hocking  River  Survey 
Report  in  order  to  insure  that  the  comprehensive  plan  for  water  resources 
developments  for  the  basin  would  not  be  adversely  affected  by  adoption  of 
a premature  local  protection  plan. 

Public  hearing  at  Logan,  Ohio,  13  November  1964.  Approximately  220 
persons  attended  the  public  hearing  at  Logan  which  was  held  to  discuss 
the  tentative  plan  of  improvement  for  the  Hocking  River  Basin. 

Local  interests  at  Athens  strongly  indicated  their  preference  for 
upstream  flood  control  storage  in  the  Logan  Reservoir  to  be  combined 
with  a project  at  Athens  including  channel  improvement  only.  Local 
residents  within  the  reservoir  area  stated  numerous  objections  to  the 
Logan  project.  The  most  significant  of  these  objections  were  the  loss 
of  unusual  flora  and  fauna  peculiar  to  the  "gorge"  area  of  the  Logan 
Reservoir  project  and  debasement  of  the  natural  beauty  of  this  area. 

Some  of  these  opponents  favored  moving  the  project  to  a point  upstream 
which  would  avoid  the  inundation  of  the  unusual  "niches"  of  plant  life 
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within  the  gorge  area  of  the  project.  Conversely,  many  local  interests 
have  indicated  through  petitions  that  they  favor  the  downstream  site, 
as  proposed  herein. 

One  petition  submitted  in  favor  of  the  downstream  site  was  signed 
by  107  landowners  in  the  vicinity  of  the  project.  Statements  from 
landowners  opposing  the  project  carried  16  signatures.  All  of  those 
landowners  in  opposition  to  the  project  would  be  more  directly  affected 
by  the  project  than  would  the  majority  of  those  landowners  on  record  as 
favoring  the  project. 

A list  of  local  organizations  submitting  statements  favoring  the 
project  follows: 

Ohio  Department  of  Natural  Resources 

Hocking  Conservancy  District 

Ohio  University,  Board  of  Trustees 

Ohio  Valley  Improvement  Association 

Athens  County  Board  of  County  Commissioners 

Athens  County  Soil  and  Water  Conservation  District 

Village  of  Glouster 

City  of  Logan 

City  of  Athens 

Village  of  Chauncey 

Hocking  County,  Board  of  County  Commissioners 
Nelsonville  Board  of  Trade 
Logan  Trade  Club,  Inc. 

A list  of  local  organizations  submitting  statements  opposing  the 
project  follows: 

Barnebey  Foundation  (Camp  Indianola) 

The  Columbus  and  Franklin  County  Council,  Camp  Fire  Girls,  Inc., 
submitted  a statement  expressing  concern  relative  to  the  possible 
adverse  effects  of  the  project  on  their  operation.  Their  situation  has 
been  discussed  previously  in  this  report. 

Public  hearing  at  Logan,  Ohio,  20  March  1969.  The  hearing  was 
attended  by  about  500  persons.  Represented  were  various  Federal,  State 
and  local  government  agencies,  civic  leaders,  industrial  leaders,  public 
officials,  academicians,  naturalists,  conservationists,  property  owners, 
the  press,  and  other  interested  citizens. 

Interested  parties  were  invited  to  express  their  views  concerning 
the  improvements  being  considered.  Statements  were  presented  by  many 
individuals  representing  diverse  views.  Civic  leaders,  public  officials, 
and  many  others  generally  advocated  early  construction.  Naturalists 
and  conservationists  generally  indicated  that,  if  a project  was  necessary 
they  preferred  the  upstream  site.  A summary  of  statements  and  comments 
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submitted  in  connection  with  the  hearing  is  contained  in  the  following 
paragraphs . 


Dr.  Robert  W.  Teater,  Assistant  Director  of  the  State  of  Ohio, 
Department  of  Natural  Resources,  stated  that  the  development  of  the 
water  and  related  land  resources  in  the  Clear  Creek  Valley  - Hocking 
River  Basin,  under  the  provisions  of  the  Appalachian  Regional  Develop- 
ment Act  1965,  is  a major  step  in  achieving  effective  manageirent  of 
these  resources.  The  State  of  Ohio  favors  the  site  located  3.1  miles 
above  the  mouth  and  urges  that  the  study  be  completed  at  the  earliest 
possible  time  and  is  hopeful  than  an  economically  justified  project 
will  be  formulated. 


Mr.  Paul  Flanigan,  Principal  District  Sanitary  Engineer,  Ohio 
Department  of  Health,  stated  that  his  Agency  favored  the  construction 
of  the  Logan  Dam  and  Reservoir  Project. 


Mr.  R.  B.  Oakley,  President  of  the  Hocking  Conservancy  District, 
stated  that  the  Logan  Reservoir  on  Clear  Creek  is  an  important  element 
in  its  official  plan  and  considers  the  need  for  this  project  to  be 
most  urgent  and  intends  to  cooperate  fully  with  the  U.  S.  Army  Corps 
of  Engineers,  the  State  of  Ohio,  and  other  agencies  to  secure  its  author- 
ization and  construction  at  the  earliest  possible  date. 


Mr.  Paul  E.  Brown,  Supervisor,  Athens  Soil  and  Water  Conservation 
District,  Athens,  Ohio,  stated  that  the  Board  of  Supervisors  unami- 
mously  supports  the  adoption  of  the  Logan  Dam  and  Reservoir  Development 
Plan  and  stated  that  the  project  should  be  implemented  as  quickly  as 
possible . 


Mr.  M.  B.  Haney,  Mayor  of  Logan,  Ohio,  endorses  the  development  as 
planned  for  Clear  Creek  Valley.  Also,  he  stated  that  the  project  would 
not  only  serve  for  flood  control  and  pure  water  supply,  but  would  also 
make  it  possible  to  give  some  quality  control  of  Hocking  River  during 
dry  periods.  In  addition  to  completion  of  the  Clear  Creek  Valley 
Reservoir,  he  recommended  that  consideration  be  given  and  action  taken 
at  the  earliest  possible  time  to  provide  additional  local  protection 
for  the  city  of  Logan.  By  the  completion  of  both  projects,  not  only 
will  the  natural  ecology  of  the  area  be  preserved  and  developed  but  the 
human  ecology  will  also  be  preserved  and  not  forgotten. 

Mr.  Dwight  D.  Robinson,  Director  of  Public  Service  and  Safety  for 
the  city  of  Athens,  Ohio,  on  behalf  of  Mayor  Raymond  Shepard,  endorses 
the  proposed  Logan  Bam  and  Reservoir  Project. 
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Mr.  Howard  C.  Blum,  President,  Hocking  County  Commissioners,  stated 
that  the  Commissioners  endorse  the  Logan  Dam  and  Reservoir  Project  on 
Clear  Creek  with  their  full  legal  prerogatives  for  the  expedition  of 
said  project. 

Mr.  J.  F.  Parkinson,  Director  of  Service  and  Safety,  City  of  Logan, 
Ohio,  stated  that  the  City  of  Logan  recommended  that  this  important  work 
proceed  without  further  delay. 

Mr.  Frank  W.  Dounhauer,  representing  Mr.  T.  C.  Porter,  Superinten- 
dent of  the  Tri-County  Joint  Vocational  High  School  and  Technical 
Institute,  Nelsonville,  Ohio,  stated  that  two-thirds  of  their  land  is 
subject  to  flooding;  that  Nelsonville  depends  heavily  upon  the  Hocking 
River  for  its  water  supply;  and  supports  the  proposed  reservoir,  since 
it  would  be  a definite  asset  to  the  overall  economic  development  of  the 
Hocking  Valley. 

Mr.  George  A.  Mara,  Hocking  County  Engineer,  Logan,  Ohio, 
endorses  the  proposed  Logan  Reservoir  Project  as  part  of  the  overall 
water  resources  development  plan  for  the  Area. 

The  Board  of  County  Commissioners,  Athens  County,  Ohio,  submits 
its  approval  and  urges  the  continuance  of  the  processing  of  plans  for 
the  Clear  Creek,  Hocking  River  Basin,  Logan  Dam  and  Reservoir  Develop- 
ment Plans. 

Civic  organizations 

Mr.  Barton  S.  Holl,  President  of  the  Logan  Trade  Club,  an  organ- 
ization of  over  200  retail,  wholesale,  industrial,  and  professional 
members,  which  was  formed  to  promote  growth  and  development  in  the 
Logan  Area,  urges  that  the  proposed  plan  for  Logan  Dam  and  Reservoir 
be  adopted  and  approved  so  that  construction  can  begin  and  benefits 
may  accrue. 

Mr.  Max  Davidson,  representing  the  Hocking  County  Community 
Improvement  Corporation,  (CIC)  Logan,  Ohio,  formed  by  the  Trade  Club 
to  make  available  to  industry  the  land  and  buildings  necessary  to 
locate  in  the  valley,  which  Corporation  owns  the  present  Lockheed  and 
Goodyear  plants,  stated  that  the  CIC,  as  well  as  the  community  of 
Logan,  stands  to  lose  these  tenants  and  the  resultant  jobs  and  income 
if  some  positive  action  is  not  taken  to  reduce  their  flood  losses.  The 
Corporation  urges  proceeding  with  the  3.1  mile  site  with  all  possible 
haste . 

The  Athens  Business  Association,  Athens  Chamber  of  Commerce, 

Athens,  Ohio,  stated  that  the  Board  of  Directors  - representing  a 
large  cross  section  of  the  Athens  community  through  its  304  professional, 
banking,  manufacturing,  service,  utility,  and  retail  memberships  - 
endorses  and  enthusiastically  supports  the  proposed  plans  for  the 
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Logan  Dam  and  Reservoir  Project  on  Clear  Creek. 

The  Community  Improvement  Corporation  of  Athens,  Ohio,  strongly 
favors  the  Logan  Dam  and  Reservoir  Project  on  Clear  Creek  as  currently 
proposed . 

Mr.  Jack  V.  Oakley,  Governor  of  the  Nelsonville  Board  of  Trade, 
Nelsonville,  Ohio,  stated  that  they  approved  the  proposed  Logan  Dam  and 
Reservoir  Project  on  Clear^Creek. 

Mr.  Richard  H.  Holl,  Chairman  of  the  Hocking  County  Planning 
Commission,  endorses  the  plan  for  Logan  Reservoir  at  the  downstream 
site  and  urges  that  the  earliest  possible  action  be  taken  toward 
implementation  of  the  plan. 

Mr.  Goff  Dunfee,  President,  Athens  County,  Regional  Planning 
Commission,  endorses  the  plan  for  Logan  Reservoir,  and  stated  that 
construction  at  the  earliest  possible  date  is  essential  to  future 
development  in  Athens  County. 

Mrs.  David  Onley,  a representative  of  the  Water  Resources 
Committee  of  the  Athens  League  of  Women  Voters,  Athens,  Ohio,  urges 
that  the  proposed  Logan  Dam  and  Reservoir  be  built,  to  insure  a supply 
of  clean  water  for  the  many  useful  purposes  envisioned  and  to  control 
flooding  in  the  Hocking  River  Basin.  But,  most  of  all,  the  Committee 
urges  the  use  of  this  reserve  of  water  to  help  control  water  pollu- 
tion in  the  Hocking  River. 

Other  organizations 

Mr.  Richard  S.  McCutchen,  representative  of  the  Columbus  Audubon 
Society,  Columbus,  Ohio,  stated  that  the  Society  stands  uncategorically 
opposed  to  the  primary  3.1  mile  dam  site  and  moves  that  the  location  of 

the  dam  be  the  proposed  alternate,  popularly  known  as  the  5.7  mile  site. 

Mr.  John  E.  Thompson,  past  President  of  the  League  of  Ohio  Sports- 
men, stated  that  consideration  should  be  given  to  the  ecological  aspects 
of  the  Clear  Creek  Gorge  and  that  it  be  saved  if  at  all  possible. 

Mr.  D.  A.  Rigney,  a representative  of  the  Sierra  Club,  Ohio 
Chapter,  stated  that  the  ecological  values  of  the  gorge  should  be 
preserved  and  requests  that  a study  be  made  of  the  feasibility  of 
building  a dam  across  Clear  Creek  at  the  5.7  mile  site. 

Mr.  B.  T.  Grover,  Jr.,  President  of  the  Athens  National  Bank, 

supports  the  Corps  of  Engineers  and  their  efforts  to  develop  this  project. 

Dr.  David  D.  Blyth,  a representative  of  the  Wheaton  Club,  which  is 
a group  of  some  200  biologists  from  central  Ohio,  stated  that  they  were 
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opposed  to  the  3.1  dam,  but  that  they  were  for  people,  flood  control, 
recreation  and  for  preserving  the  Clear  Creek  Gorge.  They  recommend 
a feasibility  study  of  the  other  dam  location. 

Dr.  Edward  S.  Thomas,  owner  of  Neotoma  and  representing  the  Ohio 
Chapter  of  Nature  Conservancy,  stated  that  the  Chapter  was  not 
opposed  to  flood  control,  outdoor  recreation,  water  supply,  or  water 
quality  control,  but  that  they  were  unanimous  in  the  belief  that  if 
a dam  should  be  built  in  the  Clear  Creek  Gorge,  that  it  should  be  at 
the  5.7  mile  site. 

Mr.  Dwight  Rutherford,  Chairman,  Board  of  Trustees  of  the 
O'Bleness  Memorial  Sheltering  Arms  Hospital,  Athens,  Ohio,  endorses 
the  plan  for  the  Logan  Dam  and  Reservoir  Project  on  Clear  Creek. 

Pearl  Harley,  Secretary-Treasurer  of  the  Retail  Merchants 
Association  of  Nelsonville,  Ohio,  stated  that  the  Association  approved 
the  proposed  Logan  Dam  and  Reservoir  Project. 

The  Athens  Garden  Club,  with  a membership  of  fifty,  registered 
its  unanimous  diffsent  to  the  proposal  to  locate  the  Clear  Creek  Dam 
at  a point  3.1  miles  above  the  mouth  and  strongly  urge  and  endorse 
the  alternate  site  5.7  miles  above  the  mouth. 

The  Board  of  Directors  of  the  Columbus  and  Franklin  County  Camp 
Fire  Girls,  Inc.,  stated  the  Board  was  not  opposed  to  the  building  of  a 
flood  protection  dam  in  Clear  Creek  Valley,  but  would  oppose  condemna- 
tion and  taking  the  property  of  Camp  Wyandot  and  could  not  accept  the 
provisions  of  a lease,  in  lieu  of  ownership. 

Mr.  G.  Kenner  Bush,  Publisher  of  the  Athens  Messenger,  Athens, 
Ohio,  stated  that  "the  delay  of  three  decades  in  construction  of  this 
facility  has  been  a tragic  delay  for  our  valley.  This  time,  let's 
build  the  Logan  Dam  and  Reservoir  on  Clear  Creek." 

Mr.  Thomas  E.  Dustin,  National  Vice  President,  The  Izaak  Walton 
League  of  America,  stated  that  it  would  seem  most  appropriate  to  do 
everything  possible  to  assure  the  highest  quality  environmental  pre- 
servation program,  saving  as  much  as  possible  of  the  natural  land  forms 
and  ecological  communities,  while  there  is  still  an  opportunity  to  do 
so. 

Industry 

Mr.  Carl  Goldsberry,  Area  Manager  for  the  Ohio  Power  Company, 
which  furnishes  electrical  power  to  the  city  of  Logan  and  the  surround- 
ing area,  and  therefore,  has  an  interest  in  the  continuing  development 
of  the  Hocking  Valley,  urges  that  the  project  be  constructed  at  the 
recommended  site  at  the  earliest  possible  date. 
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Mr.  Barton  A.  Holl,  President  of  the  Logan  Clay  Products  Company, 
Logan,  Ohio,  stated  that  the  Company  was  in  favor  of  the  3.1  mile 
location  and  approves  the  overall  development  plan.  They  have  250 
employees,  and  the  only  work  stoppage  they  have  had  in  thirty  years  is 
when  the  Hocking  River  is  at  flood  stage. 

Mr.  J.  E.  Holaday,  Plant  Manager,  Goodyear  Tire  & Rubber  Company, 
Logan,  Ohio,  stated  that  without  preventative  measures  being  taken 
the  company  would  continue  to  incur  periodic  property  damage  and 
loss  of  production,  which  places  the  operation  under  a severe  compe- 
titive handicap. 

Mr.  J.  D.  VanVoorhis,  Manager  of  the  Lockheed-Georgia  Company, 

Logan,  Ohio,  stated  that  the  location  of  the  proposed  dam  was  immaterial, 
but  if  any  change  caused  further  delay  in  the  start  of  the  flood  control 
project,  then  the  Company  was  opposed  to  the  change. 

Academicians 

Mr.  Ronald  -t.  Stuckey,  Assistant  Professor  of  Botany  and  Curator 
of  the  Herbarium  at  Ohio  State  University,  urges  preservation  of  the 
flora  and  as  much  of  the  gorge  as  possible,  and  for  the  Corps  of 
Engineers  to  reconsider  and  study  as  thoroughly  as  possible  to  find 
the  means  to  build  the  dam  at  the  5.7  mile  site. 

Mr.  Robert  Platt,  Assistant  Director  of  Botany,  Ohio  State 
University,  urges  preservation  and  that  the  gorge  area  be  preserved  in 
any  manner  possible. 

Mr.  Gareth  E.  Gilbert,  Associate  Professor  of  Ecology  at  Ohio 
State  University,  pleads  that  the  State  of  Ohio  not  only  reverse  its 
approval  to  build  the  dam  at  the  3.1  mile  site,  but  also  not  to  approve 
it  at  the  5.7  mile  site,  or  at  any  location  in  the  Hocking  Hills. 

Mr.  Paul  O'Brian,  Secretary  of  the  Board  of  Trustees  of  Ohio 
University,  Athens,  Ohio,  stated  that  the  President  and  the  Board  of 
Trustees  support  the  U.  S.  Corps  of  Engineers,  the  Hocking  Conservancy 
District,  and  the  Ohio  Department  of  Natural  Resources,  and  the 
efforts  to  develop  projects  in  the  Hocking  Valley  and  that  they 
endorse  the  Logan  Dam  and  Reservoir  Project  and  urge  everyone  to 
pursue  to  the  fullest  the  construction  of  this  project  so  that  all 
families,  their  children  and  the  supporting  industries  can  enjoy 
the  benefits  of  the  project  as  soon  as  possible. 

Mr.  Richard  H.  Bohning,  Dean  of  the  College  of  Biological 
Sciences,  Ohio  State  University,  stated  that  the  college  is  opposed 
to  the  inundation  of  Clear  Creek  gorge  and  would  like  to  see  an 
alternate  site. 
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Dr.  Adolph  Waller,  Professor  Emeritus,  Botany,  Ohio  State 
University,  favors  preservation  and  to  getting  the  result  of  all  the 
complications  involved. 

Oral  statements  by  individuals 

Of  the  15  statements  presented,  seven  opposed  a dam  at  stream  mile 
3.1  and  favored  the  5.7  mile  site  if  a dam  is  to  be  built,  six  opposed 

a dam  at  any  site,  and  two  favored  development  at  the  3.1  mile  site. 

% 

Petitions 

Several  petitions  were  submitted  in  connection  with  the  hearing. 

No  attempt  has  been  made  to  check  the  signatures  for  duplication.  A 
summary  of  the  petitions  is  contained  in  the  following  paragraphs. 

A petition  with  327  names,  submitted  by  the  Drinkle  and  Martin 
Law  firm,  which  reads  as  follows : 

"We,  the  undersigned  residents  and  owners  of  land  in  the  area 
which  would  be  consumed  by  the  'Logan  Dam  Development  Plan'  respect- 
fully request  a reconsideration  of  the  plan  and  elimination  of  the  dam 
on  Clear  Creek  in  the  interest  of  maintaining  the  natural  beauty,  wild- 
life, and  land." 

A petition  with  124  names,  submitted  by  Mr.  Bill  R.  Davis,  which 
reads  as  follows: 

"We  the  undersigned  residents  and  owners  of  land  in  the  area 
which  would  be  consumed  by  the  'Logan  Dam  Development  Plan'  respect- 
fully request  a reconsideration  of  the  plan  so  that  only  the  land 
necessary  to  the  construction  of  the  reservoir  will  be  taken  and  to 
place  more  emphasis  on  maintaining  the  natural  beauty,  wildlife,  land 
and  homes  now  existing  to  include  present  ownership." 

A petition  with  959  names,  submitted  by  Mr.  W.  E.  Benua,  which 
reads  as  follows: 

"Inasmuch  as  the  proposed  dam  in  the  Clear  Creek  Valley  known 
as  Site  3.1  will  result  in  the  flooding  and  destruction  of  some  of 
the  finest  portions  of  this  scenic  valley,  along  with  its  wealth 
of  rare  plants  and  animals,  we  request  that  the  U.  S.  Army  Engineers 
be  instructed  to  make  a survey  of  the  feasibility  of  the  construction 
of  a dam  at  Site  5.7,  where  destruction  of  scenic  features,  plants 
and  animal  life  will  be  minimal." 


A petition  with  28  names  submitted  by  Mts . Marian  Hall  DeBolt, 
which  reads  as  follows: 


r 


r 


"We  the  undersigned  are  expressing  herewith  our  opposition  to 
any  construction  of  a dam  or  recreation  area  in  the  Clear  Creek  Valley 
by  the  Army  Egnineers  or  any  other  agency." 

A petition  with  25  names,  submitted  by  Mr.  Gary  L.  Myers,  which 
reads  as  follows: 

"We  the  undersigned  do  hereby  petition  for  the  lower  dam  site 
considered  for  Logan  Reservoir  (3.1  miles  from  the  mouth  of  Clear 
Creek) ." 

Documents 


A 77  page  document  in  opposition  to  the  Corps  of  Engineers  pro- 
posed Logan  Dam  and  Reservoir  Project  was  received  from  the  law  firm 
of  Leva,  Hawes,  Symington,  Martin  and  Oppenheimer  of  Washington,  D.C., 
which  represents  Mr.  and  Mrs.  W.  E.  Benua  of  Rockbridge,  Ohio.  Its 
conclusion  is  two-fold:  first  that  the  Corps  has  failed  to  justify 
construction  of  any  reservoir  on  Clear  Creek;  and  second,  that  even 
if  such  a reservoir  were  to  be  built,  the  Corps  should  select  an 
alternative  location. 

Correspondence 

A total  of  65  letters  were  received  from  individuals  in  direct 
response  to  the  public  hearing,  prior  to  the  18  April  1969  closing 
date.  Thirty-six  letters  indicated  opposition  to  a dam  at  the  3.1 
mile  site  and  requested  the  Corps  to  reconsider  locating  the  dam  at 
the  alternative  5.7  mile  site,  to  preserve  the  gorge  for  its  scenic 
and  ecological  values.  Onl-s  one  of  these  36  correspondents  indicated 
he  was  a property  owner  in  the  area  affected.  Twenty-five  individuals, 
ten  of  which  indicated  they  were  property  owners  in  the  area  affected, 
were  opposed  to  construction  of  a dam  in  the  Clear  Creek  Valley.  Four 
letters  favored  the  development  plan  now  being  considered. 

Several  letters  addressed  to  others  concerning  the  study  have 
been  referred  to  the  Huntington  District  for  response,  and  copies  of 
letters  answered  by  others  have  been  provided  for  information.  A 
substantial  amount  of  correspondence  continues  to  be  received  sub- 
sequent to  the  closing  date  for  inclusion  in  the  transcript  of  the 
hearing.  Appropriate  replies  are  being  furnished  to  all  letters 
although  those  received  late  are  not  tabulated  for  the  record. 

33.  PROCEDURES  FOR  PLAN  IMPLEMENTATION 


Conversion  to  reality  of  the  plan  of  development  for  the  Logan 
Dam  and  Reservoir  Project,  as  proposed  herein,  will  require  close  co- 
ordination between  the  Corps  of  Engineers  and  the  Ohio  Department  of 
Natural  Resources,  and  careful  attention  to  sequencing  of  the  various 
steps  of  the  plan. 
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After  authorization,  detailed  site  investigation  and  design  should 
be  made  concurrently  with  the  detailed  study  recommended  by  the  National 
Park  Service  for  the  purpose  of  accurately  defining  the  project  lands 
required.  These  studies  will  be  the  basis  for  an  advanced  land  acquisi- 
tion program  for  the  proposed  project,  including  the  Nature  Area. 

Advance  acquisition  of  such  title  to  such  lands  as  may  be  required  is 
considered  necessary  to  preserve  the  site  against  incompatible  develop- 
ment . 

At  the  time  of  advance  acquisition  and  subsequent  to  completion 
of  studies  recommended  by  the  National  Park  Service,  a master  plan  for 
coordinated  development  of  recreation  facilities  and  of  the  nature  area  would 
be  worked  out  with  the  Ohio  Department  of  Natural  Resources  which  would 
assume  responsibility  for  operating  and  maintaining  these  developments. 

The  master  plan  would  include  details  of  measures  to  prevent  unnecessary 
despoliation  or  disturbance  of  the  natural  environment  during  construc- 
tion in  addition  to  plans  or  reclaiming  and  beautifying  construction 
areas.  Advanced  engineering  and  design  would  then  continue  through  its 
normal  course. 

All  land  acquisition  and  construction  would  be  the  responsibility 
of  the  Corps  of  Engineers.  Recreation  facilities  and  the  nature 
area  would  be  turned  over  to  the  Ohio  Department  of  Natural  Resources 
for  operation  and  maintenance  in  accordance  with  the  master  plan  of 
development.  The  Corps  would  be  responsible  for  operation  and  main- 
tenance of  the  dam  and  reservoir. 
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SECTION  X - DISCUSSION  AND  CONCLUSIONS 


34.  DISCUSSION 

The  existing  authorization  for  the  Logan  Dam  and  Reservoir  is 
limited  essentially  to  providing  for  flood  control  and  uses  incidental 
thereto.  Over  the  period  of  31  years  since  authorization,  the  water 
resource  and  economic  conditions  within  the  Hocking  River  Basin  have 
changed  considerably  and  have  become  more  interrelated  and  complex. 

The  present  economic  disadvantages  and  the  prospects  for  future 
economic  progress  relate  to  the  full  range  of  water  and  related 
resource  deficiencies.  Only  multiple-purpose  development  would 
respond  to  the  spectrum  of  current  composite  problems.  Yet  total 
response  will  be  difficult  to  achieve.  Practical  and  financially 
sound  opportunities  for  development  of  water  resources  are  extremely 
limited. 

Extensive  efforts  have  been  made  to  provide  economical  solutions 
to  critical  individual  or  localized  problems.  The  combined  programs 
of  the  U.  S.  Department  of  Agriculture  and  the  Corps  of  Engineers 
have  resulted  in  substantial  progress  toward  alleviating  problems 
and  meeting  needs  in  tributary  sub-basins.  But  the  bulk  of  economic, 
social,  and  cultural  enterprise  within  the  basin  is  concentrated 
along  the  main  stem  of  the  Hocking  River. 

During  the  course  of  past  and  current  investigations,  it  has 
become  apparent  that  resolution  of  flood  problems  along  the  main 
stem  for  National  Efficiency  Objectives  cannot  be  feasibly  achieved 
by  local  protective  measures  alone.  Complementary  measures,  both 
structural  and  non-structural,  will  be  required  to  attain  a viable 
solution.  All  potential  local  projects  as  well  as  the  Athens  Local 
Protection  Project,  now  under  construction,  have  been  planned  in 
context  with  a total  comprehensive  plan.  A reservoir  on  Clear  Creek 
is  an  essential,  urgent  part  of  this  plan  since  reservoirs  on 
other  tributaries  would  not  be  as  efficient,  especially  for  multiple- 
purpose  development.  Whereas  some  of  the  possible  reservoirs  on 
other  tributaries  could  be  developed  to  provide  desirable  flood 
control,  disregarding  benefit-cost  efficiency,  few,  if  any,  of  these 
alternative  projects  could  provide  for  multiple-purpose  development, 
including  water  supply,  water  quality  control,  general  recreation, 
and  fish  and  wildlife  enhancement  at  this  time  because  of  polluted 
stream  conditions. 

Thus  the  Logan  Reservoir  evolves  as  the  best  opportunity  at 
this  time  for  multiple-purpose  development  within  the  Hocking  Basin. 

The  investigations  reported  herein  primarily  were  designed  to  determine 
whether  an  economically  justifiable  project  could  be  developed  on 
Clear  Creek,  and  whether  such  a project  would  respond  to  multiple - 
purpose  objectives.  The  investigations  disclose  that  such  a project 
can  be  developed,  and  that,  on  the  basis  of  economic  analyses, 
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and  project  efficiency  (excluding  any  monetary  value  for  not  inun- 
dating a portion  of  the  gorge),  the  dam  site  3.1  miles  above  the 
mouth  of  Clear  Creek  would  be  the  most  favorable  of  the  alternatives. 

However,  certain  critical  aspects  involving  environmental 
quality  make  conclusions  as  to  specific  site  selection  extremely 
difficult.  Testimony  at  the  public  hearing  held  20  March  1969, 
represented  divergent  views  regarding  the  ecologic  and  aesthetic 
issues  involved.  This  testimony  and  subsequent  correspondence, 
combined  with  the  views  of  other  agencies,  both  Federal  and  State, 
clearly  have  established  the  need  for  detailed  design  and  cost 
analyses  of  all  possible  alternative  sites  and  a comprehensive 
investigation  of  ecological  values  upon  which  to  base  a valid,  final 
decision. 

With  the  inclusion  of  the  Nature  Area,  the  plan  presented 
herein  mitigates  the  damages  caused  by  inundation  of  the  valley 
above  the  3.1  rffile  dam  site  and  maximizes  the  utilization  of  the  valley 
downstream  from  the  dam  site.  By  placing  the  valley  in  public  ownership, 
the  area  can  be  preserved  in  its  natural  state  and  with  controlled 
public  usage,  can  be  studied  and  enjoyed  to  the  greatest  advantage 
by  the  general  public.  To  forego  public  ownership  of  the  Nature 
Area,  either  by  not  including  such  a plan  with  a dam  site  remote 
from  the  gorge  area  (further  upstream)  or  by  not  developing  a reservoir 
project  at  all,  would  not  insure  preservation  nor  enable  persons 
desiring  to  visit  the  area  to  do  so.  In  fact,  the  current  situation 
indicates  the  opposite;  lands  now  in  private  ownership  to  a great 
extent  are  posted  against  trespassing.  Demand  for  residential  and 
commercial  development  in  the  area  will  increase,  particularly  if  a 
reservoir  project  with  associated  recreation  is  developed  without  provision 
for  a nature  area.  In  that  case,  only  a limited  number  of  people  would 
realize  benefits,  and  those  most  interested  in  preserving  the  aesthetic 
and  ecologic  attributes  of  the  area  probably  would  be  excluded. 

The  eventual  decision  regarding  site  selection  would  not  appear 
to  alter  the  principal  conclusion  that  a multiple-purpose  reservoir 
on  Clear  Creek,  incorporating  essential  features  generally  as  provided 
for  herein,  would  be  economically  justifiable  on  the  basis  of  national 
efficiency;  would  promote  the  general  welfare  and  economic  well-being 
of  the  region  including  substantial  tangible  and  intangible  gains  to 
Appalachia;  would  be  responsive  to  the  composite  of  water  and  related 
resources  needs  of  the  basin  as  well  as  to  the  intense  regional 
demands  for  water-based  recreation;  and  would  constitute  an  integral 
part  of  an  optimum  basin  plan. 

Regardless  of  the  site  selected,  the  project  would  serve  as 
a major  element  in  the  National  Recreation  Area  being  considered  by 
the  Bureau  of  Outdoor  Recreation.  However,  because  of  the  intense 
demands  for  outdoor  recreation  opportunities,  especially  in  view  of 
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the  prospects  and  high  state  priority  for  establishment  of  a National 
Recreation  Area,  with  the  reservoir  serving  as  an  element  and 
because  of  the  project's  excellent  and  unique  potential  for  meeting 
a portion  of  these  demands,  the  optimum  plan  of  development  would 
deviate  from  the  intent  of  Section  9 of  PL  89-72  in  that  the  sum  of 
the  costs  allocated  to  recreation  and  fish  and  wildlife  exceed  the  son 
of  the  costs  allocated  to  the  other  purposes. 

35.  CONCLUSIONS 

It  is  concluded  that: 

a.  Existing  project  authorization  is  not  responsive  to  current 
needs ; 

b.  Exact  dam  site  selection  should  be  made  during  advanced 
engineering  and  design  when  in-depth  ecological  determinations  can 
be  made  by  all  affected  Federal,  and  non-Federal  interests; 

c.  Studies  reported  herein  are  in  complete  response  to  Resolution 
of  the  Committee  on  Public  Works  of  the  House  of  Representatives 
adopted  16  August  1950}  and 

d.  Modification  of  existing  authorization  for  Logan  Dam  and 
Reservoir,  essentially  as  outlined  in  this  report,  is  required. 
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PART  III 

PROJECT  ANALYSES 

CHAPTER  16  - MIDLAND  KENTUCKY  LOCAL  PROTECTION  PROJECT 
SECTION  I - SUMMARY 

1.  PHYSICAL  DESCRIPTION 

Situated  adjacent  to  Interstate  64  and  the  Licking  River,  near 
Morehead,  Kentucky,  is  an  area  which  has  excited  the  interest  of  civic 
planning  leaders  who  recognize  the  tremendous  opportunity  for  creation 
of  a full  service  urban  center,  in  an  economically  depressed  area  in 
Appalachian  Kentucky.  This  location.  Midland,  Kentucky,  was  identified 
by  the  Commonwealth  of  Kentucky,  through  its  Kentucky  Area  Development 
Office,  as  a designed  potential  urban  service  center  (or  potential 
"new  town").  It  is  located  in  Bath  and  Rowan  Counties,  approximately 
midway  between  Lexington  and  the  Ashland-Huntington  metropolitan  areas. 
Lexington  is  55  miles  west  of  Midland  and  Ashland-Huntington  is  65 
miles  northeast.  The  Cincinnati  metropolitan  area  is  northwest  of 
Midland,  140  miles  distant  via  Interstate  Highways  64  and  75. 

Midland  is  conceived  as  a regional  employment  and  service  center 
for  the  nine  surrounding  counties.  The  Midland  development  plan  con- 
sists of  two  interdependent  components  - the  industrial  district  and 
the  community  center  complex.  The  industrial  district  would  be  located 
along  the  western  edge  of  the  development,  keyed  to  the  excellent  rail 
and  highway  facilities.  The  principal  elements  of  the  community 
center  complex  would  be  the  central  business  district,  the  civic  center, 
educational  and  health  institutions,  residential  areas,  and  prime  recre- 
ation facilities. 

Midland  would  occupy  a portion  of  the  flood  plain  of  the  Licking  River, 
between  Cave  Run  Dam  and  the  head  of  Falmouth  Reservoir,  and  adjacent 
areas  which  are  topographically  suited  for  development.  The  core  of 
the  development  would  be  the  flat  lands  of  the  flood  plain  which  will 
be  exceptionally  well  protected  by  Cave  Run  Reservoir  against  flooding 
by  the  Licking  River.  Previous  hydrologic  studies  indicated  that  the 
.1  Cave  Run  Reservoir  would  practically  eliminate  floods  in  the  30  mile 

segment  of  stream  immediately  below  the  dam  site.  However,  revised 
hydrologic  data  on  discharges  from  Triplett  Creek  revealed  that  flat  flood 
plain  land  below  Cave  Run  Dam  would  remain  vulnerable  to  flooding  by 
Triplett  and  Salt  Lick  Creeks. 

In  order  to  realize  the  full  potential  of  the  urban  service  center 
development,  it  would  be  necessary  to  provide  a local  protection  project 


development  will  hereinafter  be  referred  to  as  the  Midland  Local  Protec- 
tion Project  or  "the  project".  The  analyses  and  design  considerations 
which  established  the  project's  design  and  dimensions  are  presented  in 
subsequent  Sections  of  this  Chapter. 

The  Midland  Local  Protection  Project  would  protect  six  areas  along 
the  Licking  River  within  a 12  mile  reach  downstream  from  Cave  Run  Dam, 
now  under  construction  at  mile  173.6  on  the  Licking  River.  (See  exhibit 
16-1). 


The  principal  physical  features  of  the  project  consist  of  six  levee 
sections  totaling  59,650  feet,  a 250-foot  concrete  wall  section,  and 
1,500  feet  of  Licking  River  channel  realignment.  The  levees  would 
have  a top  width  of  12  feet  and  average  heights  of  the  levee  sections 
would  vary  from  about  12  to  18  feet.  The  concrete  wall  would  be  about 
14  feet  high.  The  realigned  river  channel  would  have  a bottom  width  of 
50  feet  and  a maximum  cut  of  about  19  feet.  Raising  about  4,200  feet 
of  U.  S.  Highway  60  will  also  be  necessary. 

2.  PROJECT  IMPACT 

Cave  Run  Reservoir  affords  virtually  complete  elimination  of  flooding 
from  Licking  River  in  the  Midland  area.  This  creates  an  opportunity  to 
construct  a local  protection  project,  phased  to  be  consonant  with  the 
urban  service  center  development,  which  would  furnish  protection  against 
tributary  flooding  for  developable  lands  which  will  comprise  the  core  of 
the  urban  development.  Since  there  is  a dearth  of  such  land  in  this 
economically  depressed  region,  the  project  would  catalyze  the  developmental 
potential  to  assure  the  success  of  the  planned  industrial  district  and 
residential  and  business  community. 

The  nine-county  area  centered  around  the  development  project,  shown 
in  figure  16-1,  would  receive  the  principal  economic  impact.  However, 
economic  effects  would  extend  to  other  areas  both  within  and  without  the 
Appalachian  Region. 

The  developmental  plan,  with  the  local  protection  project,  is 
expected  to  increase  the  study  area's  population  by  36,900,  provide 
35,600  jobs  (including  24,000  primary  jobs),  and  reduce  the  ratio  of 
population-per-employee  from  3.25  to  2.30. 

The  elements  of  the  protection  project  have  been  designed  for  staged 
construction  to  provide  the  needed  protection  in  three  phases,  1980, 

2000,  and  2020,  keyed  to  the  plan  of  development.  The  projected  total 
developmental  land  requirements  are  1,630,  4,100,  and  7.100  acres, 
respectively,  at  the  aforementioned  time  phases.  The  initial  impetus  to 
the  economic  development  of  the  study  area  would  be  provided  by  the 
employment  opportunities  afforded  by  project  construction  and  it  would 
be  sustained  and  amplified  through  the  job  opportunities  furnished  by 
the  industrial  development  as  it  reaches  ultimate  proportions. 
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Fiaure  16-1.  Area  of  Faononic  Influence  (Stud.'  Area). 


To  determine  the  project's  impact  on  the  urban  development  plan,  the 
potential  economic  benefits  of  the  development  with  and  without  the 
project  were  estimated.  The  project  is  credited  only  with  the  net 
difference  in  benefits.  This  analysis  clearly  shows  the  economic  justi- 
fication of  the  project  and  its  impact  on  the  development  and  its  area 
of  influence.  Tables  16-1  and  16-34  summarize  the  net  benefits  attrib- 
utable to  the  Midland  Local  Protection  Project. 

3.  ECONOMICS 

The  total  first  costs  of  local  protection  works  recommended  at 
Midland  is  $8,230,000.  Net  investments  in  the  developmental  plan,  i.e. 
those  investments  occasioned  by  the  local  protection  projects,  would  total 
$388,000,000  by  2020.  The  sum  of  these  two  figures,  $396,230,000  represents 
the  estimated  initial  net  investment  in  all  development  programmed  at 
Midland.  Average  annual  equivalent  values  of  these  three  amounts  based 
upon  a 3-1/4  percent  interest  rate  and  a 100-year  period  of  analysis 
(1970-2070)  are  $170,000,  $9,620,000  and  $9,790,000,  respectively. 
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Benefits  credited  to  the  local  flood  protection  works  considered 
herein  consist  of  user  and  expansion  benefits  (see  Section  V)  and 
are  assigned  to  national  and  regional  accounts  per  table  16-1.  A basic 
objective  of  the  Appalachian  Regional  Development  Act  of  1965  (PL  89-4, 

89th  Congress,  1st  Session)  is  to  increase  the  economic  base  of 
Appalachia  by  expanding  employment  opportunities  within  the  region, 
thereby  enhancing  the  welfare  of  its  people.  The  estimated  costs  and 
benefits  of  the  plan  evaluated  performance  with  respect  to  this 
objective.  The  ratio  of  increased  wage  payments  attributable  to  the 
local  protection  plan  to  costs,  both  public  and  private,  necessary  to 
provide  the  full  physical  and  economic  environment  essential  to  expansion 
in  employment  opportunities  provides  a relative  index  of  performance  of  the 
local  protection  plan  of  improvement  selected  herein.  This  index  is: 

$92 , 380 , 000/$ 9 , 790 ,000  = 9.4.  A benefit  cost  analysis  based  upon  average 
annual  user  plus  redevelopment  benefits  of  $71,000  and  an  average  annual 
cost  of  $170,000  (annual  cost  of  local  protection  works)  is  0.41  to  1.0. 

TABLE  16-1 

SUMMARY  OF  BENEFITS 
CREDITABLE  TO  LOCAL  PROTECTION  WORKS 


Category  and  Class 

Annual 

Benefits 

of  Benefit 

National  Account 

Regional  Account 

($) 

($) 

User  Benefits 

Flood  Control 

52,000 

52,000 

Enhancement 

12,000 

12,000 

Subtota 1 

64,000 

64,000 

Expansion  Benefits 

Redevelopment  (wages) 

7,000 

18,000 

Development  - 

Wages 

16,271,000 

92,362,000 

Subtota 1 

16,278,000 

92,380,000 

TOTAL 

16,342,000 

92,444,000 

4.  LOCAL  COOPERATION  REQUIRED 

Prior  to  initiation  of  construction  of  any  section  of  the  flood 
control  element  of  the  plan,  non-Federal  interests  should  furnish 
standard  (a,b,c)  assurances  and  agree  to  assume  the  portion  of  the 
costs  of  raising  a section  of  U.  S.  Highway  60  assigned  to  local 
interests  in  accordance  with  present  Corps  of  Engineers  policy. 
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Also,  prior  to  initiation  of  construction,  local  interests  shall  furnish 
assurances  satisfactory  to  the  Secretary  of  Army  that  there  is  reason  to 
believe  that  programs  and  measures  necessary  to  accomplish  the  economic 
development  objectives  of  the  developmental  plan  will  be  instituted  in 
such  a manner  as  to  secure  effective  realization  of  these  objectives. 

In  addition  to  the  cooperation  requirements  outlined  above,  the 
Midland  Industrial  Foundation  or  an  appropriate  local  or  Commonwealth 
agency  would  be  required  to  furnish  assurances  that  effective  regulatory 
controls  would  be  established  and  enforced  to  prohibit  obstructions 
and  constrictions  of  the  natural  and  modified  Licking  River  channel 
which  would  affect  the  line  of  protection  of  the  Midland  Local 
Protection  Project. 
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SECTION  II  - PLAN  AND  PROJECT  FORMULATION 
5.  PLAN  FORMULATION  - INTRODUCTION 

As  a result  of  the  Cave  Run  Reservoir,  now  under  construction  at 
mile  173.6  on  the  Licking  River,  and  of  Interstate  Highway  64,  which 
passes  through  the  area,  about  30  square  miles  of  Appalachian  land 
will  soon  be  enhanced  for  development.  Realizing  this  fact,  an 
advisory  group  of  citizens  from  five  eastern  Kentucky  Counties  (Bath, 
Rowan,  Menifee,  Montgomery,  and  Morgan)  incorporated  the  Midland 
Industrial  Foundation  in  early  1967.  In  March  1967  this  foundation 
asked  the  Kentucky  Area  Development  Office  for  assistance  in  determin- 
ing the  area's  economic  potential  and  in  designing  a developmental 
plan  for  Midland.  The  Kentucky  Area  Development  Office  contracted 
with  Spindletop  Research  Center  of  Lexington,  Kentucky,  and  the 
University  of  Kentucky's  Institute  for  Environmental  Studies  to 
accomplish  these  tasks.  The  Institute  for  Environmental  Studies  has 
prepared  a developmental  plan  that  will  intensively  use  approximately 
7,100  acres  of  flat  land  lying  in  the  30-square  mile  tract  immediately 
downstream  from  Cave  Run  Dam.  The  Appalachian  Regional  Commission 
partially  funded  the  developmental  research. 

Since  Cave  Run  Reservoir  provides  no  control  of  runoff  from 
Triplett  and  Salt  Lick  Creeks,  development  of  certain  areas  surround- 
ing the  existing  towns  of  Midland  and  Salt  Lick  would  be  precluded  by 
the  absence  of  local  flood  protective  works.  This  Chapter  examines 
the  practicability  of  a planned  urban  center  at  Midland  and  the  economic 
feasibility  of  local  flood  protection  works  necessary  to  allow  imple- 
mentation of  Midland's  full  developmental  potential. 

Objectives  - A basic  objective  of  the  Appalachian  Regional  Develop- 
ment Act  of  1965  (PL  89-4,  89th  Congress,  1st  Session)  is  to  expand 
economic  opportunities  within  the  Appalachian  region,  thereby  enhancing 
the  welfare  of  its  people.  The  Appalachian  program's  "growth  center" 
concept  was  conceived  as  one  means  of  accomplishing  this  objective.  A 
rural  urban  center  can  provide  economic  opportunity  to  the  rural  poor 
thereby  channeling  them  into  small  urban  centers  and  away  from  ever- 
growing metropolitan  ghettos. 

The  developmental  plan  presented  herein  is  calculated  to  make  the 
area  more  attractive  to  industries  seeking  plant  locations.  Industrial- 
ization of  the  area  would  increase  employment  and  per  capita  incomes  and 
allow  the  area  to  share  in  the  Nation's  affluence.  This  report  has  three 
objectives.  First,  the  area's  economic  potential  must  be  ascertained. 
Secondly,  the  impact  that  realization  of  the  developmental  plan  would 
have  on  the  region  must  be  measured,  and  thirdly;  the  need  for  and  value 
of  considered  local  protection  works  must  be  defined.  Justification  of 
these  works  rests  almost  entirely  upon  future  development.  Therefore, 
the  extent  of  development  occasioned  by  them  and  benefits  resulting  from 
this  development  must  be  quantified  as  a measure  of  justification. 
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Area  of  Economic  Influence  - In  order  to  evaluate  performance  and 
economic  impact  an  urban  development  center  at  Midland  would  have  on 
the  region,  it  is  necessary  to  establish  geographic  boundaries  defining 
the  area  of  primary  influence.  Criterion  for  selecting  this  area  was 
predicated  upon  a study  of  unemployment  and  ease  of  travel  for  comnuting 
workers  and  upon  availability  of  data  for  small  areas.  The  Midland  area 
lies  along  both  banks  of  the  Licking  River  in  Bath  and  Rowan  Counties, 
Kentucky.  These  counties  are  within  OBE  economic  sub-regions  \J  13  and 
12,  respectively.  In  addition,  both  counties  border  economic  sub-region 
9.  Necessary  data  are  available  on  these  OBE  sub-regions;  however, 
these  three  sub-regions  constitute  an  area  larger  than  the  area  from 
which  a labor  supply  can  be  drawn.  A maximum  commuting  distance  of  25 
miles  was  considered  appropriate  to  establish  an  area  from  which  a labor 
supply  could  be  effectively  drawn.  Nine  eastern  Kentucky  Counties  lie 
within  a 25  mile  radius  of  Midland  and  since  the  county  is  the  smallest 
political  subdivision  for  which  necessary  economic  and  demographic  data 
are  available  these  nine  counties  have  been  selected  as  the  primary  area 
of  economic  and  demographic  influence  (the  study  area) . This  study  area 
is  shown  on  figure  16-1. 

Study  Area  Needs  - The  Appalachian  Region's  economic  performance 
has  noticeably  lagged  behind  the  Nation's,  especially  since  1940.  The 
nine-county  study  area  lies  entirely  within  the  Appalachian  Region, 
and  its  economy  has  also  lagged  the  Nation's  and  the  rest  of  Appalachia. 
This  poor  performance  is  revealed  by  comparing  percent  changes  in 
historical  population  and  employment  records  of  the  study  area  against 
similar  records  for  the  Nation  and  Appalachia.  Population  and  employ- 
ment records  for  these  three  areas  have  been  projected  to  year  2020. 
These  projections  reflect  historical  trends  and  are  based  upon  similar 
projections  by  OBE.  They  indicate  that  population  and  employment  of 
the  area  will  increase  considerably  in  the  future,  but  these  increases 
will  still  be  lower  than  corresponding  increases  for  the  Nation  and  the 
study  area  will  remain  in  a depressed  condition.  Relative  changes  in 
population  and  employment  are  shown  on  figures  16-2  and  16-3,  respec- 
tively, for  the  period  1950  to  2020. 

1/  The  Office  of  Business  Economics,  U.S.  Department  of  Commerce,  has 
divided  the  Appalachian  Region  into  economic  sub-regions. 
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Family  income  is  another  measure  of  the  study  area's  poor  economic 
performance.  An  average  family  within  the  study  area  has  an  annual 
income  which  does  not  compare  favorably  with  the  income  of  the  Nation's 
average  family.  This  comparison  is  shown  by  figure  16-4. 


! 


UNDER  $3,000  $3,000  to  $10,000  and 

$10, 000  OVER 


Figure  1G-4.  Distribution  and  Comparison  of  Average  Annual 
Family  Income.  (1960) 


Per  capita  income  comparison  is  another  good  indicator  of  the 
relative  economic  condition  of  an  area.  In  1960  the  Nation's  per 
capita  income  was  about  $2,000;  whereas,  per  capita  income  of  the 
study  area  was  only  about  $865. 

Factors  that  have  inhibited  growth  of  the  area  include  limited 
amounts  of  developable  level  land,  a poor  transportation  system,  and 
a dependency  of  the  local  economy  on  declining  agricultural  activ- 
ities. Also,  the  low  level  of  public  facilities  and  services  has 
been  detrimental  to  economic  development.  Comparisons  of  population, 
employment,  family  income,  and  per  capita  income,  show  that  the 
study  area's  economic  performance  does  not  compare  favorably 
with  the  Nation's.  Therefore,  the  need  for  alleviating  growth 
impediments  and  for  inducing  industrial  expansion  within  the 
study  area  is  evident. 
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Study  Area  Assets  - Economic  base  studies  conducted  for  the 
Midland  area  revealed  several  prime  locational  advantages  which 
provide  evidence  that  the  area  has  a significant  development  poten- 
tial as  a regional  employment  and  service  center.  It  offers  a com- 
bination of  industrial,  residential,  and  commercial  location  advan- 
tages on  a scale  unavailable  elsewhere  in  Appalachian  Kentucky.  These 
advantages  are  summarized  as  follows: 

a.  Labor  Force  Available  - The  labor  supply  available  to  the 
Midland  area  is  attractive  to  industry.  This  labor  supply  is  broken 
down  into  categories  in  table  16-2.  Also,  it  can  reasonably  be 
expected,  because  of  the  lack  of  jobs  in  the  past,  that  there  is  a 
substantial  group  of  unemployed  persons  who  have  not  been  accounted 
for  in  the  table  below  as  they  are  not  included  on  unemployment 
insurance  rolls.  The  labor  force  would  also  be  augmented  by  people 
who  would  return  to  the  area  if  jobs  were  made  available. 


TABLE  16-2 

POTENTIAL  AVAILABLE  LABOR  IN  THE  MIDLAND 
LABOR  SUPPLY  AREA  - JUNE  1966 


Total  Labor  Supply 
Total  Male  Female 


Underemployed* 
Male  Female 


Unemployed 
Male  Female 


10,220  5,633  4,587 


3,843  4,364 


1,790  223 


* Includes  people  who  are  underemployed  and  who  would  enter  the  labor 
force  if  jobs  were  available. 


b.  Land  Availability  - There  is  a substantial  amount  of  flat  land 
suitable  for  industrial  and  commercial  use  with  sufficient  auxiliary 
land  to  allow  joint  expansion  of  industrial,  residential,  public,  and 
quasi-public  facilities.  There  are  about  12,100  acres  of  flat  river- 
bottom  land,  4,500  acres  of  flat  ridgetop  land,  and  4,300  acres  of 
moderately  rolling  but  developable  ridgetop  land  in  the  Midland  area. 

c.  Transportation  - The  area  is  ideally  located  adjacent  to  Inter- 
state Highway  64  (under  construction)  which  is,  in  turn,  linked  directly 
to  a good  multistate  highway  network.  Also,  a proposed  north-south 
highway  between  Maysville  on  the  Ohio  River  and  Campton  on  the  Mountain 
Parkway,  will  pass  through  the  Midland  area.  Existence  of  the  main  line 
of  the  Lexington  Division  of  the  Chesapeake  and  Ohio  Railroad  offers 
potential  shipment  by  rail  to  and  from  major  urban  centers  via  Lexington 
and  Ashland.  The  study  area's  major  transportation  facilities  are  shown 
on  figurp  16-5. 
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Figure  16-5.  Existing  and  Proposed  Transportation  System. 

d.  Recreation  - The  recreation  facilities  of  Cave  Run  Reservoir 
project  and  the  contiguous  area  of  Daniel  Boone  National  Forest,  admin- 
istered by  the  U.S.  Forest  Service,  will  provide  recreational  oppor- 
tunities which  will  attract  visitors  from  a widespread  area.  Falmouth 
Reservoir  (authorized)  and  its  recreation  facilities,  located  immediately 
downstream,  will  also  entice  many  recreationists  to  visit  the  area  near 
Midland.  These  extensive  outdoor  recreation  facilities  are  expected  to 
induce  private  investment  in  supportive  recreation  development,  as  well 
as  enhance  the  attractiveness  of  the  public  recreation  areas  and  facil- 
ities included  in  the  Midland  developmental  plan. 
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e.  Local  Supporting  Agency  - The  Gateway  Area  Development  Council, 
which  consists  of  citizens  from  Bath,  Towan,  Menifee,  Montgomery  and 
Morgan  Counties,  is  a forward-looking  group  that  is  active  in  trying 
to  alleviate  poor  economic  conditions  within  their  counties  and  by 
promoting  development  at  Midland.  It  is  expected  that  this  council  and 
the  Commonwealth  of  Kentucky's  Area  Development  Office  would  furnish 
strong  local  support  of  development  in  the  Midland  area.  Vigorous 
support  on  a local  level  is  necessary  for  a regional  development  center 
to  become  viable. 

Developmental  Plan  - Having  established  a need  for  development  within 
the  study  area  and  having  catalogued  the  area's  positive  forces,  the  next 
logical  step  was  to  formulate  a developmental  plan  for  the  area.  In 
formulating  a developmental  plan  at  Midland  it  was  first  necessary  to 
measure  the  developmental  potential  of  a regional  urban  center  in  that 
area.  Studies  conducted  by  Spindletop  Research  Center  provided  the  data 
furnished  in  table  16-3.  These  data  define  the  ultimate  potential  of  the 
study  area  which  can  be  realized  by  urbanization  at  Midland. 


TABLE  16-3 

ULTIMATE  POTENTIAL  OF  THE  STUDY  AREA  WITH  A REGIONAL  URBAN  CENTER 

AT  MIDLAND 


Time  Frame 

1980  2000  2020 


Potential  Employment  8,400 
Potential  Wages  (millions)  $ 44 
Potential  Population  5,200 


21,600 
$ 155 

15,600 


35,600 
$ 326 

36,900 


With  the  area's  potential  for  development  established,  this  poten- 
tial was  selected  as  the  developmental  goal  and  a plan  for  development 
of  Midland  was  formulated  to  meet  100  percent  of  the  potential.  This 
developmental  plan,  like  the  potential,  is  structured  in  three  phases, 
1980,  2000  and  2020.  Sketch  plans  showing  development  to  be  in  place 
by  these  points  in  time  are  shown  on  exhibits  16-2,  -3,  and  -4.  These 
sketch  plans  show  the  proposed  location  of  indust-iai,  commercial, 
service,  and  residential  areas  and  also  include  a transportation  plan 
for  the  area.  Cost  and  investment  estimates  are  based  upon  these 
sketch  plans.  An  estimate  of  investment  was  derived  for  each  com- 
ponent and  phased  to  year  2020.  A summary  of  total  investment  and 
land  needs  is  shown  in  table  16-4. 
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TABLE  16-4 

SUMMARY  OF  INVESTMENT  AND  LAND  NEEDS 
BY  PHASES  FOR  MIDLAND  (CUMULATIVE) 


1980 

2000 

2020 

Investment 

Category 

Invest. 
($ 1,000) 

Land 

(acre) 

Inves  t . 
($1,000) 

Land 

(acre) 

Invest. 

($1,000) 

Land 

(acre) 

Industrial 

16,222 

208 

90,324 

749 

265,837 

1,437 

Commercial 

6,700 

57 

23,673 

201 

44,666 

379 

Residential 

16,563 

389 

65,664 

1,538 

142,676 

3,252 

Public  & Quasi- 
Public 

64,009 

972 

128,575 

1,615 

186,591 

2,018 

Total 

103,494 

1,626 

308,236 

4,103 

639,770 

7,086 

Alternatives  to  Development  - The  Appalachian  Regional  Development 
Act  of  1965  (PL  89-4)  authorized  an  economic  development  program  for  the 
Appalachian  Region.  To  meet  the  goals  of  this  Act  would  require  adoption 
of  all  feasible  measures  to  stimulate  and  sustain  economic  growth  within 
the  region.  This  is  true  regardless  of  the  methods  employed  to  stimulate 
or  create  this  economic  expansion. 

"No  action"  is  always  an  alternative  to  "action".  To  take  no  action 
relative  to  development  stimulation  at  Midland  would  be  to  forfeit  an 
opportunity  unique  in  Appalachia.  There  are  several  locational  advan- 
tages making  the  Midland  area  ripe  for  development.  There  is  a definite 
need  for  economic  growth  within  the  9-county  study  area.  A substantial 
labor  force  is  available,  either  trained  or  trainable.  Adequate  trans- 
portation facilities  will  be  available.  There  is  a local  organization 
to  support  development  in  this  area  and  to  sponsor  an  improvement  plan. 
Perhaps  the  most  important  single  locational  advantage  of  the  Midland 
area  is  the  thousands  of  acres  of  under-developed  level  land  which  will 
be  available  for  more  productive  use.  Lack  of  level  land  is  one  of 
Appalachia  Kentucky's  principal  problems.  Also,  the  9-county  study  area 
is  located  near  the  boundary  of  the  Appalachian  Region.  This  is  a 
locational  advantage,  since  persons  moving  into  the  newly-developed  area 
would  not  be  so  far  removed  from  social,  cultural,  educational  and 
various  other  urban  advantages  which  are  essential  for  a viable 
development . 
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Given  these  locational  advantages  it  is  apparent  that  a timely 
effort  to  structure  a developmental  plan  at  Midland  should  be  made, 
in  consonance  with  the  goals  of  the  Appalachian  Regional  Development 
Ac  t . 

6.  LOCAL  PROTECTION  PROJECT  FORMULATION 

Located  along  the  Licking  River  just  below  Cave  Run  damsite  is 
an  area  containing  approximately  21,000  acres  which  is  topographically 
suitable  for  urban  and  industrial  development.  This  area  is  relatively 
undeveloped  due  to  frequent  flooding  from  Licking  River,  and  Triplett 
and  Salt  Lick  Creeks.  There  are  three  small  towns,  Salt  Lick,  Midland, 
and  Farmers,  presently  located  along  the  Chesapeake  and  Ohio  Railroad 
in  this  area,  which  will  be  referred  to  hereinafter  as  the  "Midland 
area".  The  Midland  area  consists  of  about  12,100  acres  in  the  flood 
plains  of  Licking  River  and  Triplett  and  Salt  Lick  Creeks,  4,550  acres 
of  flat  ridgetop  land,  and  4,300  acres  of  moderately  rolling  but  de- 
velopable ridgetop  land.  This  is  a total  of  about  21,000  acres.  After 
completion  of  Cave  Run  Reservoir  and  USDA  structures  only  about  2,300 
acres  of  the  12,100  acres  of  flat  river  bottom  land  would  remain 
undevelopable  due  to  flooding  by  Triplett  and  Salt  Lick  Creeks.  There- 
fore, after  completion  of  Cave  Run  Reservoir  and  the  USDA  structures, 
a total  of  18,650  acres  will  be  available  for  development  without  local 
protection.  An  immediate  question  then  arises;  why  is  it  necessary  to 
provide  local  flood  protection  to  2,300  acres  of  flood  plain  land  when 
there  are  18,650  acres  in  the  vicinity  that  are  not  in  the  flood  plain? 
The  2,300  acres  needing  additional  flood  protection  comprises  the  heart 
of  the  "new  town"  as  designed  by  Spindletop  Research  Center  and  the 
University  of  Kentucky's  Institute  for  Environmental  Studies.  This 
planned  community  has  been  designed  around  separated  industrial  and 
commercial  "hubs"  with  utility  and  environmental  aspects  placed  in  the 
first  position.  The  configuration  and  location  of  developable  tracts 
of  land,  the  present  highway  and  railroad  net,  and  utility  and 
environmental  aspects  dictate  the  location  of  the  planned  community's 
industrial  and  commercial  centers.  The  community  was  then  designed 
around  these  centers  in  such  a way  as  to  provide  maximum  utility  with 
the  most  pleasurable  urban  environment  possible.  This  design  required 
use  of  the  2,300  acres  of  flood  plain  lands.  While  it  is  possible  to 
develop  a planned  community  excluding  the  2,300  floodable  acres,  such 
a plan  would  have  serious  utility  and  environmental  deficiencies  and 
would  not  meet  community  planning  criteria  to  create  an  efficient  and 
viable  development  with  a pleasing  environment. 

The  Midland  area  lies  along  both  banks  of  the  Licking  River  from 
approximate  river  mile  161.0  to  172.0.  Cave  Fun  Reservoir  (dam  site 
mile  173.6)  will  control  a drainage  area  of  826  square  miles  which  is 
99.3  percent  of  the  total  drainage  area  above  the  mouth  of  Triplett  Creek 
which  enters  Licking  River  at  mile  168.5  (See  exhibits  16-1,  16-2,  16-3 
and  16-4  in  Section  II). 
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The  Midland  area  has  been  identified  as  the  most  suitable  location 
for  development  of  an  industrial  district  and  the  attendant  or  supportive 
residential  and  commercial  areas.  This  site  is  located  in  an  area  where 
land  suitable  for  development  is  at  a premium.  Due  to  the  rugged  terrain 
most  of  the  best  land  topographically  favorable  for  development  is  situated 
in  flood  plains  of  principal  streams. 

Triplett  Creek  has  a drainage  area  of  187  square  miles.  Flows  from 
this  basin  are  presently  uncontrolled.  The  runoff  characteristics  of 
Triplett  Creek  are  quite  different  from  those  of  Licking  River  above  the 
confluence.  Flood  discharges  from  Triplett  Creek  frequently  exceed  those 
from  Licking  River,  resulting  in  reverse  flow  caused  by  backwater  extending 
upstream  in  Licking  River  to  the  Cave  Run  damsite.  Due  to  this  condition, 
the  Cave  Run  Reservoir  only  reduces  the  100-year  flood  at  the  Farmers 
gage  (Licking  River  mile  169.6)  about  2 feet.  With  Cave  Run  Reservoir  in 
operation  a considerable  portion  of  flood  plain  lands  in  the  Midland  area 
would  still  be  susceptible  to  frequent  flooding  and  the  flood  risk  would 
remain  too  great  to  allow  urban  development  of  these  lands. 

Nineteen  floodwater  detention  dams  were  considered  in  a study  of 
Triplett  Creek  watershed  conducted  by  the  U.S.  Department  of  Agriculture. 
This  was  a joint  effort  of  Economic  Research  Service,  Forest  Service, 
and  Soil  Conservation  Service  all  of  the  U.S.  Department  of  Agriculture, 
and  was  made  under  authority  of  Section  206  of  the  Appalachian  Regional 
Development  Act  of  1965.  This  study  indicated  that  the  19  detention  dams 
considered  would  reduce  peak  discharges  of  the  2-year,  10-year,  and 
100-year  floods  by  about  27  percent  at  the  mouth  of  Triplett  Creek.  Under 
authority  of  Public  Law  566,  the  Soil  Conservation  Service  has  completed 
the  work  plan  for  the  Salt  Lick  Creek  watershed.  Consideration  has  been 
given  to  six  floodwater  retarding  structures  and  to  channel  improvements. 

The  combined  effect  of  these  works  would  be  to  reduce  peak  flows  at  the 
mouth  of  Salt  Lick  Creek  by  approximately  23  percent.  In  addition  USDA's 
recommended  land  treatment  programs  in  the  watersheds  will  improve  the 
environmental  quality  of  the  area. 

With  Cave  Run  Reservoir  and  all  25  USDA  retarding  structures  in 
operation  the  100-year  frequency  flood  would  be  reduced  by  an  average  of 
about  5 feet  throughout  the  Midland  area  stream  reach.  However,  a 
considerable  portion  of  the  Licking  River  flood  plain  in  this  reach  would 
still  be  flooded  on  an  average  of  3 to  4 times  per  100  years.  This 
frequency  of  flooding  would  preclude  urban  development  of  these  flood  plain 
lands.  Flood  plain  land  accounts  for  about  one  third  of  the  total  land 
needed  for  the  development  plan  as  designed  by  the  Spindletop  Research 
Center  and  the  University  of  Kentucky's  Institute  for  Environmental  Studies. 
If  these  lands  are  to  be  developed  for  industrial,  commercial,  and 
residential  use,  local  flood  protection  is  needed. 

A development  plan  with  no  local  flood  protection  works  was  studied 
by  Spindletop  Research  Service  in  an  effort  to  ascertain  the  need  for 
fully  exploiting  the  developmental  potential  of  the  Midland  area.  The 
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ultimate  development  will  provide  24,000  primary  jobs  and  allow  for  an 
investment  of  about  632,000,000  by  2020.  By  contrast,  the  development 
plan  possible  with  no  local  protection  works  could  provide  only  9,600 
primary  jobs  and  allow  an  investment  of  about  $244,000,000  by  2020.  The 
full  development  potential  of  Midland  must  be  exploited  in  order  to  raise 
the  economy  of  the  study  area  to  a position  comparable  to  that  of  the 
Nation.  Therefore,  it  was  concluded  that  local  flood  protection,  in 
addition  to  that  to  be  provided  by  Cave  Run  Reservoir  and  USDA  structures, 
is  needed. 

Other  water  related  needs  expected  to  exist  in  the  Midland  area 
include  water  supply,  water  quality  control  and  recreation.  These  needs 
can  potentially  be  met  by  Cave  Run  Reservoir  and  the  USDA  structures. 

Other  water  resource  problems  are  not  applicable  here. 

7.  ALTERNATIVES  FOR  MEETING  FLOOD  PROTECTION  NEEDS 

Possible  ways  to  protect  Midland's  flood  plain  areas  are  by  levees, 
channel  improvements,  flood  retardation  structures  or  a combination  of 
these.  Non-s true tural  measures  such  as  flood  plain  zoning  would  be 
beneficial  in  regulating  future  use  of  the  flood  plain.  However,  the 
objective  at  Midland  is  to  foster  development  within  the  flood  plain. 
Therefore,  non-s true tura 1 measures  would  not  accomplish  the  total 
developmental  objectives.  A reservoir  controlling  Triplett  Creek  flows 
could  provide  the  additional  flood  protection  needed.  However,  U.  S. 
Highway  60,  Interstate  Route  64,  the  Chesapeake  and  Ohio  Railroad, 
pipelines,  and  the  City  of  Morehead  are  located  in  Triplett  Creek's 
flood  plain.  Because  of  relocation  costs,  a reservoir  of  the  magnitude 
required  to  effectively  control  the  Triplett  Creek  watershed  would  be 
less  economically  efficient  than  other  alternatives. 

A levee  system  with  partial  channel  modification  has  been  selected 
as  the  most  practicable  method  of  providing  the  high  degree  of  local 
flood  protection  needed  at  Midland.  Two  levee  plans  were  considered. 

One  plan  would  protect  only  the  portion  of  flood  plain  that  is  scheduled 
for  development  by  2020.  Another  plan  would  make  available  additional 
flood  plain  land  for  developmental  uses.  The  cost  of  this  second 
alternative  would  be  approximately  twice  the  cost  of  the  first;  whereas, 
benefits  are  approximately  the  same  for  both  plans.  Therefore  levees 
providing  protection  for  the  development  planned  through  2020  would  tend 
to  maximize  net  project  benefits. 

The  developmental  plan  described  hereinafter  was  designed  by  the 
University  of  Kentucky's  Institute  for  Environmental  Studies  with  the 
assumption  that  local  flood  protection  would  be  provided  by  a system  of 
levees.  Accordingly  a levee  system  was  designed  to  dovetail  with  the 
staged  developmental  plan.  Based  upon  Appalachian  criteria,  this  levee 
system  is  economically  justified.  It  is  recognized  that  a channel 
improvement  plan  sized  to  provide  protection  from  a flood  having  a 
modified  (USDA  structures  plus  Cave  Run  Reservoir)  exceedence  frequency 
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of  one  occurance  per  100  years  may  be  a reasonable  alternative  to  the 
selected  levee  system.  A detailed  analysis  of  such  a plan  should  be 
accomplished  during  the  advanced  engineering  and  design  stage  of  project 
deve lopment . 

8.  SELECTED  PROJECT 

The  total  plan  for  Midland  can  be  described  as  possessing  two  elements. 
Element  one  consists  of  the  recommended  system  of  levees  and  channel 
improvement  to  be  installed  in  three  phases.  These  phases  are  keyed  to 
three  corresponding  check  points  in  a developmental  plan  which  constitutes 
element  two  of  the  total  selected  plan.  More  specifically,  element  one 
consists  of  six  sections  of  levee  with  appurtenances,  one  short  section 
of  flood  wall,  and  one  channel  change.  Element  two  consists  of  an 
industrial  land-use  and  investment  plan,  a commercial  land-use  and 
investment  plan,  a residential  land-use  and  investment  plan,  and  a public 
and  quasi-public  land-use  and  investment  plan.  Pertinent  data  on  the  two 
elements  of  the  selected  plan  are  presented  below. 

Element  One  - When  considering  levee  protection  at  Midland,  certain 
assumptions  were  made.  First,  it  was  assumed  that  Cave  Run  Reservoir 
and  all  25  USDA  structures  will  be  in  operation  by  1980.  If  this  is  not 
the  case,  minor  changes  in  levee  heights  will  be  necessary.  These  changes 
can  be  effected  during  the  advanced  engineering  and  design  stage. 

Secondly,  it  has  been  assumed  that  standard  project  flood  protection 
should  be  provided.  A high  degree  of  flood  protection  is  necessary  in 
order  to  create  an  atmosphere  conducive  to  urbanization  of  flood  plain 
areas.  As  these  flood  plain  areas,  protected  by  levees,  become  more 
urbanized  the  consequences  of  levee  overtopping  becomes  increasingly 
catastrophic.  Not  only  does  the  threat  to  properties  increase  but  the 
possibility  of  loss  of  life  must  be  considered.  Further,  physical  conditions 
peculiar  to  the  Midland  area,  i.e.  small  elevation  difference  between  the 
standard  project  and  100  year  flood  levels  and  wide  flat  valleys,  make 
standard  project  flood  protection  at  Midland  more  reasonable.  Therefore, 
provision  of  standard  project  flood  protection  is  deemed  necessary  and 
appropriate  in  this  case.  However,  this  degree  of  protection  could  be 
found  impracticable  and  uneconomical  in  more  limited  valleys.  Thirdly, 
no  attempt  to  formally  maximize  net  benefits  has  been  made  in  this  report. 
There  are  two  reasons  for  this  deviation  from  standard  procedure.  By 
inspection  of  the  area  it  was  obvious  that  any  local  flood  protection  at 
Midland  would  have  to  be  justified  by  "developmental  benefits"  */  since  a 
lack  of  user  benefits  was  evident.  The  standard  procedure  of  maximizing 
net  benefits  by  varying  the  degree  of  protection  provided  is  not  considered 
applicable  in  this  case  since  the  relationship  between  various  degrees  of 
protection  and  developmental  benefits  realized  is  not  susceptible  to  pre- 
cise determination.  Also,  the  degree  of  protection  necessary  was  pre- 
conceived for  the  reasons  discussed  above.  Since  a high  degree  of 
protection  is  necessary  in  order  to  realize  any  developmental  benefits 


*/  Benefits  will  be  defined  in  Section  V of  this  Chapter. 
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and  since  a degree  of  protection  higher  than  that  necessary  to  allow 
development  would  create  few  additional  benefits  it  is  thought  that 
standard  project  protection  may  approximate  the  point  of  maximum  net 
developmental  benefits. 

The  levee  system  presented  herein  has  been  designed  as  an  element 
of  a total  development  package.  During  design  of  this  package  complete 
consideration  was  given  to  aesthetics  and  other  environmental  factors. 

The  location  and  layout  of  the  local  flood  protection  project  are 
shown  on  exhibit  16-1.  Profiles  and  typical  sections  of  all  levee 
sections,  toe  wall  section,  and  the  channel  change  are  shown  by 
phases  on  exhibit  16-9.  Appurtenances  of  all  units  are  also  shown  on 
these  plates.  Pertinent  data  for  all  units  at  Midland  are  presented 
in  table  16-5. 

The  alignment  of  Levee  Section  Three  is  based  on  conditions  after 
the  Licking  River  channel  change  which  is  also  a part  of  Phase  III. 
Adoption  of  this  provides  an  additional  50+  acres  of  land  for  develop- 
ment and  shortens  the  total  length  of  this  levee  section.  The  new 
channel  would  have  a 50-foot  bottom  width  and  3 horizontal  to  1 
vertical  side  slopes. 

Embankment  material  for  the  levee  will  be  available  from  the 
channel  excavation  and  from  areas  on  the  riverside  of  the  levees. 

The  flood  protection  plan  will  cumulatively  protect  approximately 
775  acres  in  1980,  1675  acres  in  2000,  and  2300  acres  in  2020. 

Even  though  phasing  the  levees  will  have  a zoning  effect  on  the 
unprotected  areas,  zoning  regulations  will  be  necessary  in  order 
to  assure  orderly  development. 

Element  Two  - The  developmental  sketch  plans  discussed  in  a 
previous  paragraph  and  shown  on  exhibits  16-2,  -3,  and  -4  constitute 
element  two  of  the  total  plan.  This  element  is  composed  of  four 
land-use  and  investment  programs  as  discussed  below. 

a.  Industrial  Land-Use  and  Investment  - The  location  and  a- 
vailability  of  prime  industrial  sites  will  play  a critical  role 
in  improving  Midland's  economy.  The  projected  potential  em- 
ployment level  can  be  attained  only  if  location  advantages  are  uti- 
lized to  the  maximum  extent.  The  assignment  of  lands  for  industrial 
use  utilizes  the  ease  of  access  to  1-64  and  to  a proposed  industrial 
spur  line  of  the  Chesapeake  and  Ohio  Railroad. 

The  extent  and  magnitude  of  industrial  development  necessary 
to  meet  the  developmental  goal  as  determined  from  analysis  of  a 
fair  share  of  regional  production  is  defined  by  the  land  acreage 
and  investment  requirements  discussed  below.  Phasing  of  industrial 
investments  and  land  requirements  are  based  on  potential  manufactur- 
ing employment  and  output  forecasts  by  eleven  2-digit  Standard 
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Industrial  Classification  (S.I.C.)  Code  groups  derived  by  Spindle- 
top  Research.  Considerable  diversification  exists  within  each  of 
the  eleven  2-digit  groups.  These  diversifications  are  identified 
by  4-digit  S.I.C.  Classifications.  A list  of  133  4-digit  induse 
tries  was  selected  to  obtain  a reasonable  profile  of  the  character- 
istics of  the  types  of  manufacturing  industries  which  might  locate 
at  Midland.  Results  of  the  summarized  potential  industrial  land 
and  investment  needs  are  presented  in  table  16-6 . 


TABLE  16-6 

POTENTIAL  INDUSTRIAL  INVESTMENT  AND 
LAND  REQUIREMENTS 


Development 

Period 

Ending 

Industrial 
Land  Area 
(Acres) 

Total  Land 
and 

Improvement 
Costs  ($1,000) 

Total 
Plant  and 
Equipment 
Costs  ($1,000) 

Total 

Industrial 

Investment 

($1,000) 

iy30 

208 

759 

15,463 

16,222 

1990 

506 

1,847 

46,898 

48,745 

2000 

749 

2,734 

87,590 

90,324 

2010 

1,040 

3,796 

154,475 

158,271 

2020 

1,437 

5,245 

260,592 

265,837 

b.  Commercial  Land-Use  and  Investment  - The  purpose  and  lo- 
cation of  the  various  types  of  commercial  development  programmed 
for  Midland  are,  generally,  self-explanatory.  They  are  as  follows: 

The  Central  Business  District,  consisting  of  wholesale 
establishments,  business  and  professional  offices,  and  convenience 
and  specialty  shops,  will  be  the  focal  point  of  Midland's  central  area. 

Neighborhood  Shopping  Centers  will  increase  and  expand  with 
Midland's  population  and  will  be  located  throughout  the  Midland  area. 

Highway-Serving  Areas  will  arise  from  the  growth  of  the  resident 
Midland  population  and  the  growth  of  Cave  Run  Reservoir,  Daniel  Boone 
National  Forest,  and  Falmouth  Reservoir  recreation  facilities,  in  con- 
junction with  the  traffic  market  offered  by  1-64. 
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Hospitality  and  Recreation  Centers  programmed  near  1-64  will 
include  hotel-motel  accommodations,  automobile  services,  and  tourist 
service  activities.  Almost  exclusively,  this  development  will  be  de- 
pendent upon  tourist  demand  and  the  level  of  industrial  development. 

A Regional  Shopping  Center  is  proposed  to  serve  the  nine- 
county  area  surrounding  Midland.  A location  near  1-64  would  provide 
the  advantages  of  major  expressway  frontage. 


Commercial  space  and  investment  requirements  for  retail  service 
and  wholesale  trade  are  based  on  estimated  dollar  volume  of  sales 
forecast  for  the  Midland  area.  As  the  community  grows  and  facilities 
are  added,  its  importance  as  a regional  trade  center  will  also  grow. 
Additional  sales  generated  from  purchases  of  goods  and  services  by 
people  living  in  outlying  areas  will  significantly  affect  the  volume 
of  retail  and  service  trades.  For  purposes  of  this  report,  it  is 
assumed  regional  trade  will  increase  Midland's  retail  and  service 
sales  by  16  percent  (including  sales  generated  by  university  and 
tourist  spending) . Wholesale  trade  sales  as  a percent  of  retail  and 
service  trade  sales  have  remained  steady  for  the  State  of  Kentucky. 

It  is  presumed  this  ratio  (90,2%  to  90.7%)  would  apply  to  developing 
wholesale  establishments  at  Midland  during  the  period  1980  through 
2020,  Resulting  projections  appear  in  table  16-7 . 


TABLE  16-7 


POTENTIAL  COMMERCIAL  FACILITIES,  LAND 
AND  INVESTMENT  REQUIREMENTS  AT  MIDLAND 

(CUMULATIVE) 


Characteristic 

1980 

1990 

2000 

2010 

2020 

Total  Trade  Sales 
($1,000) 

22,048 

47,004 

75,996 

104,795 

144,231 

Percent 

15.0 

33.0 

53.0 

73.0 

100.0 

Total  Leasable 
Floor  Area 
(Sq.  Ft) 

591,200 

1,300,600 

2,088,800 

2,877,100 

3,941,200 

Total  Land 

Area  (Acres) 

57 

125 

201 

277 

379 

Total  Investment 

(land,  building 
and  improve- 
ments) ($1,000) 

s 

6,700 

14,740 

23,673 

32,606 

44,666 
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c.  Residential  Land-Use  and  Investment  - Residential  develop- 
ment in  the  Midland  area  has  been  curtailed  because  of  an  undeveloped 
economy  that  has  failed  to  provide  employment  and  retain  population, 
which  is  a common  problem  throughout  much  of  the  Appalachian  Region. 
Planned  public  investment  and  induced  industrial  development  are  ex- 
pected to  arrest  this  problem  and  contribute  to  an  increased  demand 
for  residential  development  in  the  project  area.  During  the  first 
stages  of  development  the  flat  lands  of  the  lower  flood  plain  are  re- 
quired for  the  larger  per  unit  acreage  need  of  industrial,  commercial, 
and  public  development;  whereas  residential  expansion  needs  will  be 
fulfilled,  generally  speaking,  by  those  areas  bordering  along  the 
upper  limits  of  the  flood  plain,  and  the  ridgetop  land.  Until  such 
time  as  Midland  can  support  high  density  housing,  the  flood  plain 
areas  close  to  the  central  business  district  will  remain  unprotected 
in  order  to  prevent  commercial  or  low  density  residential  develop- 
ments from  occupying  sites  which  could  best  be  put  to  high  density 
residential  use  in  later  stages  of  development. 

Projections  of  residential  land  and  investment  needs  were  phased 
in  consonance  with  industrial  and  public  employment  demands.  The  re- 
sulting phased  investment  and  land  use  requirements  are  presented  by 
density  in  table  16-8. 

d.  Public  and  Quasi-Public  Land-Use  and  Investment  - It  is 
estimated  that  the  expansion  of  industrial  jobs  and  a subsequent 
population  increment  in  the  Midland  area  will  call  for  substantial 
increases  in  public  facilities  in  addition  to  specifically  planned 
public  institutions.  There  are  six  basic  types  of  facilities  on 
which  new  development  can  be  expected  to  have  a major  impact.  These 
include  schools,  health  facilities,  urban  service  facilities,  re- 
gional service  facilities  (federal  and  non-f ederal) , transportation, 
and  utilities.  The  total  public  investment  (including  utility  com- 
pany investments)  required  to  help  bring  about  the  forecast  level  of 
employment  and  private  investment  is  estimated  at  approximately  $187 
million  by  2020.  This  figure  includes  land  acquisition,  land  im- 
provement costs,  building  construction,  and  equipment. 

The  magnitude  of  land  and  investment  projections  is  a direct 
function  of  population  and  projected  private  development.  Standard 
relationships  between  population  and  the  various  public  facility 
units  */  were  used  in  deriving  phased  public  development,  land  needs 
and  investment.  The  resulting  land  and  investment  requirements  are 
presented  in  tables  16-9  and  16-10,  respectively. 


*/  Standard  units  refer  to  hospital  beds  per  1,000  population, 

number  of  fire  stations  per  1,000  population,  land  requirements 
per  public  unit,  etc. 
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TABLE  16-9 

PUBLIC  AND  QUASI-PUBLIC  LAND  REQUIREMENTS 


Land-Use 

Cumulative 

Land  Requirements  by 

Decade 

(Acres) 

Category 

1980 

1990 

2000 

2010 

2020 

Elementary  Schools 

20 

36 

53 

71 

95 

High  Schools 

7 

13 

20 

26 

35 

University 

230 

230 

230 

230 

230 

Fire  Protection 

2 

2 

3 

4 

5 

General  Recreation 

57 

100 

160 

210 

300 

Golf  Course 

150 

150 

150 

150 

150 

Flood  Protection 

72 

72 

161 

161 

195 

Sewer  and  Water 

10 

12 

15 

18 

20 

Retardation  Center 

40 

40 

40 

40 

40 

Hospital 

Public  Buildings 

8 

14 

23 

30 

42 

Local 

5 

10 

16 

22 

30 

State 

4 

9 

14 

21 

29 

Federal 

6 

12 

19 

26 

36 

Highways 

150 

210 

300 

340 

400 

Railroads 

11 

11 

11 

11 

11 

Airport 

- 

200 

200 

200 

200 

Fish  Hatchery 

200 

200 

200 

200 

200 

‘ ■ 

1 

- 

TOTAL 

972 

1,321 

1,615 

1,760 

2,018 

Tourist  Recreation  1/ 

1,000 

1,200 

1,375 

1,375 

1,375 

1 / Land  acreage  for  tourist  recreation  has  been  set  aside  by  U.  S. 

Forest  Service  and  U.  S.  Army  Corps  of  Engineers  in  connection  with 
the  Cave  Run  Reservoir.  As  such,  this  land  is  not  a net  addition 
to  the  developmental  plan  acreage  requirements. 


e.  Development  Plan  Summary  - The  development  plan  will  have 
a substantial  impact  on  the  nine- county  study  area's  economy.  Poten- 
tial investment  by  2020  for  industrial,  commercial,  residential,  and 
public  and  quasi-public  purposes  amounts  to  $639,770,000.  Total  land 
needs  for  intensive  development  amounts  to  7,086  acres.  Table  16-11 
summarizes  investments  and  land  needs  of  the  development  plan  by 
decades . 
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TABLE  16-10 


POTENTIAL  INVESTMENT  IN  THE  PUBLIC 
AND  QUASI-PUBLIC  PLAN  ($1,000) 


PUBLIC  FUNCTION 

1980 

1990 

2000 

2010 

2020 

Education 


Elementary  Schools 

1,060 

1,878 

2,819 

3,773 

5,045 

High  School 

291 

534 

795 

1,038 

1,410 

University 

15.396 

24,116 

31.393 

37,238 

41,749 

Subtotal 

16,747 

26,528 

35,007 

42,049 

48,204 

Health 

Hospital 

2,184 

3,822 

6,117 

8,028 

11,466 

Retardation  Center 

17.?40 

18,964 

20.860 

22.946 

25,241 

Subtotal 

19,424 

22,786 

26,977 

30,974 

36,707 

Urban  Services  (local) 

Public  Buildings 

954 

2,019 

3,299 

4,490 

6,280 

Recreation 

314 

550 

880 

1,155 

1,650 

Golf  Course 

255 

435 

435 

435 

435 

Sewer  and  Water 

2,151 

4,437 

7,125 

9,545 

13,444 

Fire  Protection 

156 

156 

234 

312 

390 

Flood  Protection 

2.640 

2.640 

6,780 

6,780 

8.230 

Subtotal  _!/ 

6,470 

10,237 

18,753 

22,717 

30,429 

Regional  Services  (State) 

Public  Buildings  922 

1,953 

3,016 

4,346 

6,077 

Fish  Hatchery 

600 

600 

400 

600 

600 

Subtotal 

1,522 

2,553 

3,616 

4,946 

6,677 

Regional  Services  (Federal) 
Public  Buildings  1,200 

2,539 

4,038 

5,649 

7,900 

Recreation-Forest 

Service 

10.073 

14.874 

18,638 

20.249 

25,898 

22,500 

Subtotal 

11,273 

17,413 

22,676 

30,400 

Transportation  and  Utilities 
Highways  6,090 

8,770 

12,650 

15,050 

18,190 

Airport 

0 

1,350 

1,350 

1,350 

1,350 

Rail  Feeder  Line 

240 

240 

240 

240 

240 

Utilities 

2,243 

4.491 

7,306 

10.422 

14.394 

Subtotal 

8,573 

14,851 

21,546 

27,062 

34,174 

TOTAL  INVESTMENTS  1/ 

64,009 

94,368 

128,575 

153,646 

186,591 

1/  Includes  cost  of  local  protection  project. 
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Adequacy  - Element  one  (the  flood  control  project)  will  provide 
standard  project  flood  protection  for  areas  in  the  developmental  plan 
subject  to  flooding,  thus  allowing  this  land  to  be  intensively  de- 
veloped. Element  one  satisfies  the  flood  protection  needs  of  the 
area  at  a minimum  cost. 

Developmental  benchmarks  were  derived  by  the  Office  of  Appalachian 
Studies  and  the  Office  of  Business  Economics  as  guides  to  overall  plan- 
ning processes  for  the  Appalachian  Survey.  These  benchmarks  are  intended 
to  show  how  much  growth  is  needed  within  an  area  to  bring  that  area 
closer  to  national  growth  trends  and  achievements,  and  by  so  doing  they 
represent  goals  for  economically  depressed  areas.  The  developmental 
plan's  performance  relative  to  the  benchmark  projections  and  to  pro- 
jections based  on  historical  trends  can  be  measured  by  comparing  plan- 
occasioned  projections  of  population,  employment,  and  population  per 
employee  ratios  with  benchmark  and  historical  trend  projections  of  like 
parameters.  The  plan's  performance  relative  to  historical  trend  pro- 
jections is  a measure  of  its  impact  upon  the  study  area.  Measurement 
of  this  impact  is  further  enhanced  by  quantifying  plan-occasioned  wages 
within  this  area. 

Comparisons  of  population,  employment,  and  population  per  em- 
ployee ratios  are  shown  graphically  on  figures  16-6,  -7,  and  -8. 


I960  I960  2000  2020 


Figure  16-6.  Comparison  of  Population 
Increases  Within  the 
Study  Area. 
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Figure  16*7.  Comparison  of  Employment 
Increases  Within  the 
Study  Area . 
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Figure  16-8.  Comparison  of  Population 
Per  Employee  Ratio  Within 
the  Study  Area. 
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These  figures  indicate  that  total  employment  and  the  population  per 
employee  ratio  exceeds  the  developmental  benchmarks  by  2020.  Thus 
with  developmental  plan  implementation  the  nine-county  area's  economy 
would  essentially  achieve  its  establishid  goal  by  2020.  Figures  16-6, 
-7,  and  -8  show  that  by  2020  the  developmental  plan  is  expected  to 
occasion  a population  increase  of  36,900,  provide  for  35,600  new  jobs, 
and  reduce  the  population  per  employee  ratio  from  3.25  to  2.30. 

Increases  in  total  yearly  wages  occasioned  by  the  developmental 
plan  is  another  measure  of  the  plan's  success.  Wages  expected  to 
result  from  the  developmental  plan  at  Midland  are  shown  graphically 
on  figure  16-9. 


400 


1980  2000  2020 


Figure  16-9.  Plan-Occasioned  Wages  Within 
the  Study  Area. 

The  developmental  program's  ability  to  produce  desired  economic 
changes  (goals  identified  by  the  Appalachia  Regional  Development  Act 
of  1965)  is  supported  by  the  potential  increment  of  35,570  jobs  and 
wages  and  salaries  of  $325,650,000  by  the  year  2020.  Inasmuch  as 
these  values  have  been  defined  as  "potential"  and  used  as  a measurement 
of  project  impact,  it  is  presumed  acceptable  to  move  one  step 
further  and  estimate  "potential"  per  capita  income  impact.  It  is 
realized  that  the  many  and  varied  sources  of  income  limit  the  degree 
of  accuracy  by  which  per  capita  income  can  be  adjusted  to  reflect 
program  impact;  however,  by  working  with  aggregates  and  utilizing 
data  employed  for  the  area's  economic  base  study,  an  equally  reliable 
estimate  can  be  derived.  The  impact  on  population  defined  previously 
is  used  for  this  calculation.  Historic  projected  aggregate  income 
was  derived  by  multiplying  his  tor ic-pro jec ted  per  capita  income  times 
his  tor ic-pro jec ted  population.  The  increment  in  aggregate  income 
occasioned  by  the  wages  and  salaries  shown  in  table  16-39  was  added 
to  obtain  impact  aggregate  income.  Wages  and  salaries  were  adjusted 


to  1954  dollars  (for  use  with  OBE  projections)  and  increased  by  a 
factor  of  1.493  1/  to  reflect  the  fact  that  wages  and  salaries  account 
for  approximately  67  percent  of  personal  income.  A number  of  methods 
were  attempted,  each  requiring  different  assumptions  (with  conservatism 
being  the  theme)  and  each  resulting  in  closely  related  values.  Com- 
parison of  pertinent  historical  and  projected  per  capita  incomes  are 
shown  of  figure  16-10. 
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Figure  16-10  Comparison  of  Per  Capita  Incomes  (1954  dollars) 
(Study  Area  and  United  States) 


Figure  16-10  indicates  that  per  capita  income  within  the  9-county 
study  area  would  increase  from  about  $1,400  in  1970  to  $7,060  in  2020 
and  would  exceed  the  benchmark  by  the  year  2004.  By  2020  the  develop- 
mental plan  would  increase  per  capita  income  within  the  study  area  by 
about  $750. 

The  local  protection  and  developmental  plans  have  been  designed  to 
provide  long  term  benefits  to  the  nation  and  region.  Public  monies 
expended  for  these  works  would  accelerate  a substantial  private  invest- 
ment which  would  in  turn  stimulate  economic  growth  in  the  study  area. 

_1  / 1007>/677>  = 1.493,  677,  used  as  average  for  projection  based  on  data 
from  the  Biennial  Supplement  to  the  Survey  of  Current  Business 
page  203,  1967  edition. 
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SECTION  III  - DESIGN  CONSIDERATIONS 


9.  HYDROLOGIC 

The  hydrologic  study  area  covers  the  Licking  River  flood  plain 
from  Morre's  Ferry  (mile  154.6)  to  the  Cave  Run  damsite  (mile  173.6), 
plus  the  lower  reaches  of  Triplett  and  Salt  Lick  Creeks.  Effects  of 
floodwater  retarding  structures  investigated  by  the  U.  S.  Department 
of  Agriculture  (USDA)  in  Triplett  and  Salt  Lick  Creek  watersheds  have 
been  considered. 

The  climate  at  Midland  is  considered  moderate,  with  an  average 
annual  temperature  of  about  56  degrees  and  precipitation  of  about  45 
inches.  Average  temperature  in  January  is  about  35  degrees  and  in 
July,  77  degrees.  Approximately  25  days  per  year  the  temperature 
reaches  or  exceeds  90  degrees  and  about  100  days,  32  degrees  or  below. 
Monthly  precipitation  is  fairly  well  distributed,  with  the  maximum, 
about  5 inches,  in  July  and  the  minimum,  about  2 inches,  in  October. 
Average  snowfall  is  about  15  inches  and  snowpack  accumulation  is  not 
considered  to  be  a significant  flood-producing  factor. 

The  Cave  Run  Dam,  presently  under  construction,  is  located  about 
1-3/4  miles  south  of  Farmers,  Kentucky.  The  drainage  area  at  the  dam- 
site  is  826  square  miles,  which  controls  99.3  percent  of  the  drainage 
area  above  Triplett  Creek,  and  22.3  percent  of  the  Licking  River  Basin. 
Detailed  information  on  the  Cave  Run  Dam  and  Reservoir  may  be  obtained 
from  the  Cave  Run  Reservoir  Design  Memorandum  (Louisville  District). 

Nineteen  proposed  detention  dams  were  considered  in  a project 
formulated  by  the  USDA  for  the  Triplett  Creek  Watershed.  Reductions  in 
peak  discharge  averaged  approximately  27  percent  at  the  mouth  of 
Triplett  Creek  for  the  2-,  10- , and  100-year  floods.  A similar  project, 
consisting  of  six  structures  in  the  Salt  Lick  Creek  Basin,  also  resulted 
in  approximately  23  percent  reduction  in  peak  flows  at  the  mouth  of 
that  stream. 

Pertinent  Floods  of  Record  - Streamflow  records  of  Triplett 
Creek  at  Morehead,  13.5  miles  above  its  mouth,  have  been  kept  since 
1941,  and  those  at  Farmers  on  the  Licking  River,  1.1  miles  upstream 
of  Triplett  Creek,  are  considered  accurate  since  1938.  The  five 
highest  floods  at  each  station  through  1966  are  listed  in  table  16-12 
below  which  gives  the  date,  peak  discharge,  and  peak  stage  of  each 
flood . 
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TABLE  16-12 
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RECORDED  FLOOD  DATA 


Triplett  Creek  at  Morehead,  Ky. 


(Datum  of  Gage 

is  708.26  ft.  above 

ms  1)* 

Da  te 

Peak  Discharge 

Peak  Stage 

21 

Sep 

1950 

11,400  cfs 

13.10 

9 

Jul 

1955 

11,000 

13.00 

3 

Jul 

1960 

18,600 

14.83 

11 

Mar 

1963 

10,300 

12.75 

18 

Apr 

1964 

10,300 

12.76 

Licking  River  at  Farmers,  Ky. 


(Datum 

of  Gage  is  646.55  ft. 

above  msl)*/ 

Date 

Peak  Discharge 

Peak  Stage 

14 

Apr 

1948 

14,900  cfs 

25.60 

1 

Feb 

1950 

21,300 

26.31 

22 

Sep 

1950 

14,000 

25.45 

5 

Mar 

1955 

14,500 

25.65 

28 

Feb 

1962 

24,000 

26.70 

*/Datum  of  1929  General  Adjustment. 


The  two  major  floods  described  in  the  succeeding  paragraphs  are 
among  those  listed  in  the  above  tabulation  for  Morehead,  but  do  not 
appear  in  the  list  of  major  floods  at  Farmers.  These  two  floods, 
September  1950  and  July  1960,  were  estimated  to  be  the  highest  of 
record  (1941-1966)  in  terms  of  peak  discharge  in  the  reach  of  Licking 
River  immediately  downstream  of  Triplett  Creek.  This  reach  comprises 
the  largest  portion  of  the  hydrologic  study  area.  An  analysis  of 
comparative  flood  records  for  the  two  gaging  stations  and  the  USDA 
relationship  of  discharges  at  the  mouth  of  Triplett  Creek  to  discharges 
at  Morehead  indicate  a substantial  percentage  of  the  greatest  floods 
below  Farmers  result  from  storms  centered  over  the  Triplett  Creek  Basin. 

a.  September  1950  Flood  - The  flood  of  September  1950  pro- 
duced an  estimated  peak  discharge  of  32,000  cfs  below  the  confluence 
of  Licking  River  and  Triplett  Creek.  The  recorded  peak  flows  at  the 
Farmers  and  Morehead  gaging  stations,  respectively,  were  14,000  cfs 
and  11,400  cfs. 

b.  July  1960  Flood  - The  flood  of  3 July  1960  was  primarily 
caused  by  heavy  rains  and  rapid  runoff  from  the  Triplett  Creek  Basin. 

111-16-4  2 


.JGMfLAO  '•  *-v 


-4*.  V.<  * 


w 


r 


The  peaks  at  Farmers  and  Morehead,  respectively,  were  7,400  cfs  and 
18,600  cfs  (highest  of  record).  Below  the  confluence,  the  estimated 
peak  flow  of  the  Licking  River  was  36,400  cfs. 

Natural  Flow-Frequency,  Licking  River  at  Farmers  - The  period  of 
record  covered  by  the  Farmers  frequency  study  is  October  1938  through 
September  1966.  The  natural  f low- frequency  was  based  on  peak  annual 
flows  with  a skew  coefficient  of  zero,  and  partial-duration  peaks 
above  the  base  of  7,000  cfs.  The  method  used  is  described  in  "Statis- 
tical Methods  in  Hydrology"  by  Leo  R.  Beard,  January  1962. 

Natural  Flow-Frequency,  Triplett  Creek  at  Mouth  - Data  received 
from  the  USDA  study  on  flood-control  structures  in  the  Triplett  Creek 
Basin  were  used  to  construct  a natural  flow-frequency  curve  for 
Triplett  Creek  at  its  mouth. 

Natural  Flow-Frequency,  Licking  River  below  Mouth  of  Triplett  Creek  - 
The  USDA  flood  routing  study  provided  peak  discharge  values  for  the 
Triplett  Creek  at  Morehead  gaging  station  and  for  Triplett  Creek  at  the 
mouth  for  hypothetical  2-year,  10-year,  and  100-year  floods.  A curve 
relating  these  peak  flows  at  Morehead  to  the  corresponding  peaks  at  the 
mouth  was  constructed  on  logarithmic  paper  and  was  found  to  conform 
nearly  to  a straight  line.  This  provided  for  extrapolation  to  higher  and 
lower  discharges  with  a small  margin  of  error.  Figure  16-11  shows 
plot  of  these  values. 

The  indicated  travel  times  of  the  peaks  from  Morehead  to  the  mouth 
were  approximately  6 hours  for  each  of  the  three  floods.  Given  this 
lag-time  and  peak  discharge  relationship,  values  could  be  estimated  for 
• Triplett  Creek  at  the  mouth  for  any  flood  of  record  in  which  the  peak 

discharge  and  time  were  known  at  Morehead.  For  example,  the  observed 
peak  of  the  April  9,  1942  flood  at  Morehead  was  7330  cfs  at  2 P.M.  From 
the  above-described  curve,  a corresponding  peak  of  13,000  cfs  at  the  mouth 
was  obtained.  This  derived  peak  was  assumed  to  occur  at  8 P.M.  on  April  9th. 

In  order  to  compute  annual  peak  flows  for  Licking  River  below  Triplett 
Creek,  it  was  necessary  to  compare  the  annual  peaks  for  the  gaging  station 
at  Farmers  with  the  combined  events  resulting  from  the  addition  of  peak 
Triplett  Creek  outflows  and  simultaneous  observed  flows  at  Farmers  which 
»'  were  derived  from  plotted  discharge  hydrographs.  Each  flood  period 

considered  to  have  a chance  of  producing  a combined  annual  peak  dis- 
charge greater  than  the  published  Farmers  peak  in  a particular  water  year 
f .1  was  investigated.  Referring  again  to  the  April  1942  flood,  the  peak 

discharge  at  the  Farmers  gage  of  10,200  cfs  occurred  at  6 P.M.  on  the  10th. 
The  instantaneous  Farmers  flow  at  the  estimated  time  of  the  peak  of  the 
Triplett  Creek  outflow  (8  P.M.  on  the  9th)  was  only  3200  cfs.  Thus, 
the  combined  peak  below  the  confluence  at  this  time  was  13,000  + 3200, 
or  16,200  cfs,  and  is  shown  graphically  on  Figure  16-12.  This  occurrence 
proved  to  be  the  highest  peak  of  the  1942  water  year. 
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PEAK  FLOW  OF  TRIPLETT  CR  AT  MOREHEAD-1,000  C.F.S. 

FIGURE  16-11 


APRIL,  1942 
TIME  IN  DAYS 


FIGURE  16-12  ANNUAL  PEAK  FLOWS  FOR  LICKING  RIVER  BELOW  TRIPLETT  CREEK 
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Tabulated  below  are  the  three  frequency  and  SPF  peak  discharges 
for  existing  conditions,  modified  by  Cave  Run  Reservoir,  and  modi- 
fied by  Cave  Run  Reservoir  plus  USDA  structures.  It  can  be  seen 
from  this  tabulation  that  the  SPF,  on  the  average,  is  approximately 
1.5  times  the  100-year  frequency  discharge. 


Modified  by 


Hypothetica 1 
Flood 

Existing 

Condition 

(c.f.s.) 

Cave  Run 
Reservoir  only 
(c.f.s.) 

Cave  Run  Reservoir 
plus  USDA  struc- 
tures (c.f.s.) 

2-Yr . frequency 

18,500 

10,000 

7,400 

10-yr . " 

31,600 

24,300 

18,000 

100-yr . " 

54,500 

46,900 

34,600 

S.P.F. 

86,600 

60,200 

44,700 

An  annual-events  curve  was  constructed  using  the  method  described 
in  "Statistical  Methods  in  Hydrology"  by  Leo  R.  Beard.  The  lower 
portion  of  the  discharge  frequency  curve  (10  to  100  events  per  hundred 
years)  was  based  on  the  proportion  of  the  annual  events  portion  of  the 
Licking  River  at  Farmers,  Ky.  discharge  frequency  curve.  For  example, 
the  100-year  discharge  for  Licking  River  below  Triplett  Creek  was 
divided  by  the  100-year  discharge  for  Licking  River  at  Farmers,  Ky. , 
and  was  plotted  on  semi-logarithmic  graph  paper  at  1 event  per  100  years. 
This  was  done  for  several  other  events  in  like  manner.  A smooth  curve 
was  drawn  through  these  points,  and  extrapolated  through  the  more  frequent 
portion  of  the  discharge  frequency  curve.  Values  from  the  extrapolated 
portion  of  the  curve  were  multiplied  by  the  corresponding  discharge  values 
of  the  Licking  River  at  Farmers,  Ky.  in  order  to  determine  value  for  the 
Licking  River  below  Triplett  Creek  discharge  frequency  curve. 

Natural  Flow-Frequency  at  Hypothetical  Gages  - Two  hypothetical 
gages,  at  mile  163.0  and  at  mile  167.0  on  the  Licking  River  were 
chosen.  It  was  decided  that  only  a minimal  error  would  be  introduced 
if  the  natural  flow-frequencies  at  these  two  sites  were  made  equal  to 
the  natural  flow  frequency  for  Licking  River  below  its  confluence  with 
Triplett  Creek.  Tendencies  of  tributary  and  local  inflows  to  increase 
the  peak  as  the  flood  wave  travels  downstream  were  considered  to  be 
offset  by  the  effects  of  storage  in  the  rather  wide  flood  plain  area. 

Flow-Frequency  Modified  by  Cave  Run  Reservoir  Only  - A constant 
minimum  release  of  200  cfs  from  Cave  Run  Reservoir  was  assumed  for  all 
modified  floods  studies.  Therefore,  all  Licking  River  peak  flows  below 
Triplett  Creek  would  be  equal  to  Triplett  Creek  peak  outflows  plus 
200  cfs. 
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Flow-Frequency  Modified  by  Cave  Run  plus  USDA  Structures  - Modified 
peak  discharges  at  the  mouth  of  Triplett  Creek,  with  proposed  flood 
control  structures  in  operation,  were  furnished  by  USDA  for  2-,  10- , 
and  100-year  frequencies.  The  resulting  frequency  curve  would  then 
apply  to  the  Licking  River  downstream  of  Triplett  Creek  with  the  addition 
of  200  cfs  to  all  flows  (Cave  Run  minimum  release). 


Natural  and  Modified  Elevation-Frequency  Curves  - Natural  elevation- 
frequency  curves  and  elevation-frequency  curves  modified  by  works  listed 
below  were  determined  by  application  of  discharge  rating  curves  to 
natural  and  modified  discharge- frequency  curves  developed  at  hypothetical 
gages  at  Licking  River  miles  163.0  and  167.0,  and  at  the  Farmers  gage. 
Licking  River  mile  169.6. 


LIST  OF  ELEVATION- FREQUENCY  MODIFIED  BY: 

Cave  Run  Reservoir  only 
Cave  Run  Reservoir  plus  USDA  structures 
Cave  Run  Reservoir  plus  USDA  structures  plus  Phase  I 
(1980)  levees 

Cave  Run  Reservoir  plus  USDA  structures  plus  Phase  I 
plus  Phase  II  (2000)  levees 
Cave  Run  Reservoir  plus  USDA  structures  plus  Phase  I 
levees  plus  Phase  II  levees  plus  Phase  III  (2020) 
levees  and  channel  modification 


Natural  and  modified  elevation-frequency  curves  at  the  mile  167.0 
hypothetical  gage  are  shown  on  exhibit  16-6.  These  curves  are  presented 
to  support  the  sample  user  benefit  calculations  included  in  a latter 
section  of  this  report.  Other  elevation-frequency  curves  used  for  the 
benefit  analysis  are  available  in  the  Louisville  District  Office. 

Standard  Project  Flood  - Standard  Project  Flood  hydrographs  were 
developed  for  the  Cave  Run  Reservoir  Studies  and  the  small  flood  pro- 
tection project  on  Triplett  Creek  at  Morehead,  and  are  referenced  in  the 
following  reports:  Cave  Run  Reservoir  Design  Memorandum  No.  1 dated  1963, 

and  the  Detailed  Project  Report  for  Small  Flood  Protection  Project  at 
Morehead,  Ky.  dated  1963.  The  same  time  was  assumed  for  the  beginning  of 
the  Standard  Project  Storm  precipitation  for  both  projects.  It  can  be 
seen  that  the  peak  of  the  Morehead  hydrograph  occurs  hours  before  the 
main  flood  wave  on  Licking  River  reaches  the  dam  site.  Also,  it  was 
assumed  that  the  peak  of  the  Triplett  Creek  Standard  Project  Flood  at 
its  mouth,  with  the  6-hour  lag,  would  occur  long  before  a significant 
discharge  passed  the  dam  site.  Consequently,  by  the  time  the  Licking 
River  Standard  Project  Flood  peaks  at  the  confluence  with  Triplett 
Creek,  Triplett  Creek  will  have  returned  to  normal  flow.  Therefore, 
under  natural  conditions,  the  peak  Standard  Project  Flood  discharge 
below  the  confluence  of  the  two  streams  would  be  essentially  the  Cave 
Run  Reservoir  peak  inflow,  or  86,600  cfs. 
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EXCEE 


With  Cave  Run  Reservoir  in  operation,  the  SPF  peak  below  the  con- 
fluence would  be  60,000  cfs  plus  the  minimum  release  from  flood  control 
operations  of  200  cfs  from  Cave  Run,  or  60,200  cfs.  Cave  Run  Reservoir 
was  assumed  to  have  already  utilized  50  percent  of  its  flood  control 
storage  at  beginning  of  the  SPF.  The  value  of  60,000  cfs  for  the 
Standard  Project  Flood  at  the  mouth  of  Triplett  Creek  regulated  by  Cave 
Run  Reservoir  only,  was  obtained  by  extrapolating  the  relation  between 
USDA  peak  hypothetical  flood  flows  at  Morehead  and  the  mouth  of 
Triplett  Creek,  as  discussed  in  the  paragraph  on  Natural  Flow-frequency, 
Licking  River  below  mouth  of  Triplett  Creek.  From  the  small  flood  pro- 
tection project  study  at  Morehead,  Ky. , the  natural  SPF  peak  discharge 
is  38,900  cfs.  With  this  value  at  Morehead,  the  estimated  peak  discharge 
at  the  mouth  of  Triplett  Creek  was  60,000  cfs,  based  on  the  curve  of 
Figure  16-11. 

Considering  USDA  structures  in  place  within  the  Triplett  Creek  basin, 
the  modified  Standard  Project  Flood  Discharge  at  the  mouth  of  Triplett 
Creek  was  estimated  by  extrapolating  a curve  of  natural  peaks  vs.  modified 
peaks  on  logarithmic  paper,  as  shown  on  Figure  16-13.  The  extrapolated 
value  for  the  modified  SPF  peak  was  44,500  cfs.  Including  the  minimum 
release  of  200  cfs  from  the  flood  control  operations  of  Cave  Run  Reservoir, 
the  SPF  peak  flows  modified  by  Cave  Run  Reservoir  and  the  SCS  structures 
on  Triplett  Creek  was  44,700  cfs. 

Water  Surface  Profiles  - Water  surface  profiles  on  Licking  River 
were  computed  using  Manning's  "n"  values  determined  by  reconstituting 
the  observed  May  1961  highwater  profile  on  Licking  River  from  mile  150.5 
to  the  Cave  Run  damsite.  The  peak  discharge  below  the  mouth  of  Triplett 
Creek  was  obtained  by  the  procedure  described  in  the  paragraph  on  Natural 
Flow-Frequency,  Licking  River  below  Mouth  of  Triplett  Creek.  This 
computed  discharge,  16,400  cfs,  exceeded  the  Farmers  peak  of  11,000  cfs. 

The  average  channel  and  overbank  roughness  coefficients  determined  were 
0.040  and  0.070,  respectively. 

A discharge  rating  curve  was  constructed  at  mile  150.5  on  Licking 
River  by  slope-area  computations,  utilizing  Manning's  formula,  and 
was  then  extended  to  include  the  Standard  Project  Flood  discharge. 

This  curve  provided  the  starting  elevations  for  all  hypothetical  flood 
profiles  considered  in  the  study,  for  both  natural  and  modified  condi- 
tions . 

The  discharge  rating  curves,  both  natural  and  modified,  developed 
at  Licking  River  miles  163.0,  167.0,  and  at  the  Farmers  gage,  Licking 
River  mile  169.6,  were  based  on  the  computed  backwater  profiles.  These 
discharge  rating  curves  were  then  used  to  establish  the  natural  and 
modified  e leva tion- frequency  curves  described  in  the  paragraph  on 
Natural  and  Modified  Eleva tion- Frequency  Curves. 
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NATURAL  PEAK  FLOW  AT  MOUTH  OF  TRIPLETT  CREEK-1,000  C.FS. 


Shown  on  exhibit  16-5  is  the  design  profile  (Standard  Project  Flood), 
the  proposed  levee  grade  profile,  and  the  100-year  frequency  profile. 

The  three  profiles  are  for  the  modified  condition  with  Cave  Run  Reservoir 
and  the  USDA  structures  in  place,  plus  all  three  phases  of  levees  and 
channel  modif ication.  The  levee  grade  was  set  equal  to  the  design  pro- 
file plus  three  feet  of  freeboard. 

Interior  Drainage  - Plans  were  developed  for  disposition  of  the 
interior  runoff  in  the  protected  areas  by  ponding  areas  and  gravity 
drainage  structures;  pumping  plants;  and  a combination  thereof.  The 
least  costly  system  was  found  to  be  one  which  utilizes  gravity  drainage 
structures  with  available  ponding  areas  supplemented  by  pumping 
plants  at  locations  where  ponding  would  not  be  available  or  where 
the  planned  development  structure  and  installations  would  be  susceptible 
to  substantial  damage  from  excessive  ponding.  Topography  is  expected  to 
be  drastically  altered  during  construction  within  the  protected  areas 
and  drainage  design  will  be  subject  to  modification  to  conform  to  changes 
in  the  drainage  pattern,  where  appropriate,  during  subsequent  design 
studies . 

Studies  were  made  to  determine  the  size  requirements  of  the  drainage 
structures  to  provide  100-year  protection  against  damage  in  the  protected 
area,  in  accordance  with  the  criteria  in  EM  1110-2-1410,  "Interior 
Drainage  of  Leveed  Urban  Areas,  Hydrology",  dated  May  1965,  as  specified 
for  Class  I areas.  Structural  size  requirements  for  two  typical  areas 
were  determined  by  routing  computed  runoff  hydrographs  from  the  100-year 
design  storm  through  available  storage  and  also  by  assuming  no  storage. 
These  results  were  related  to  generalized  curves  of  gravity  structure 
size  versus  drainage  area  for  various  types  of  topography  prepared  by 
this  office  for  preliminary  studies.  It  was  found  that  the  gravity 
structure  size  utilizing  ponding  corresponded  to  a type  of  topography 
requiring  smaller  culverts  than  when  storage  was  not  considered.  This 
finding  was  used  to  estimate  the  difference  in  culvert  size  for  the  other 
areas  with  and  without  available  storage.  Preliminary  gravity  structure 
requirements  are  given  in  table  16-13. 
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TABLE  16-13 


GRAVITY  OUTLET  STRUCTURES  REQUIRED 


Water- 

shed 

Drainage 
Area 
( acres ) 

Des ign 
Highwater 
( 100-year 
freq.) 

A 

100 

665 

B-l 

812 

670 

B-2 

733 

660 

C 

890 

656 

D 

2,505 

655 

E 

143 

667 

F 

204 

660 

G 

352 

670 

Culvert  Size 
With  Ponding 


2-72"  x 70'  CMP*/ 


2-72"  x 130'  CMP 


Culvert  Size 
Without  Ponding 

54"  x 150'  CMP 

10'  x 8'  x 70'  CBC 

1- 10'  x 8'  x 80'  CBC 

2- 7'  x 7'  x 130'  CBC 


13'  x 10’  x 120'  CBC**/  2-11'  x 10'  x 120'  CBC 


42"  x 120'  CMP 


1-72"  x 110'  CMP 


60"  x 120'  CMP 
72"  x 130'  CMP 
2-66"  x 110'  CMP 


*/  Corrugated  Metal  Pipe 
k*j  Concrete  Box  Culvert 


Since  the  Midland  area  will  be  protected  against  Licking  River 
floods  up  to  the  magnitude  of  the  standard  project  flood  by  Cave  Run 
Reservoir,  the  interior  runoff  discharge  through  the  gravity  drainage 
structures  will  be  impeded  only  at  times  when  major  floods  of  Triplett 
and  Salt  Lick  Creeks  cause  high  levels  in  the  Licking  River.  Inasmuch 
as  the  outfall  inverts  would  be  about  the  bankfull  stage,  interruption 
of  gravity  drainage  will  be  very  infrequent.  Also,  the  duration 
above  this  stage  will  be  relatively  short,  due  to  the  rapid  recession 
of  the  flood  hydrographs  of  the  creeks.  In  accordance  with  the  require- 
ments of  EM  1110-2-1410,  and  based  on  coincident  frequency  relations 
outlined  therein,  the  adopted  design  rainfall  used  for  all  pumping 
stations  was  approximately  the  same  as  all-season  one-year  rainfall  as 
published  in  Technical  Paper  No.  40,  the  Weather  Bureau  of  the  U.  S. 
Department  of  Commerce,  dated  May  1961. 

The  rational  method  (Q=CIA)  was  used  to  determine  the  peak  rate 
of  runoff  to  each  station.  The  assumed  runoff  coefficient  "C"  for  the 
larger  areas  varied  from  0.5  to  0.6  and  was  selected  to  make  the 
results  of  the  rational  formula  correspond  to  results  determined  by 
the  unit  hydrograph  method  for  two  typical  areas.  For  areas  less 
than  500  acres  the  assumed  runoff  coefficient  varies  with  proposed 
land  use  from  0.6  for  low  density  residential  areas  to  0.8  for  business 
and  industry. 
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To  show  the  benefit  of  available  ponding,  a separate  study  of 
Midland  pumping  requirements  was  made  with  natural  ponding  reserved. 
These  requirements  were  based  on  a generalized  study  of  all  existing 
pumping  plants  with  available  storage  in  the  Louisville  District. 

The  results  of  the  studies  of  Midland  pumping  plants  with  and  without 
storage  are  shown  on  table  16-14. 

TABLE  16-14 

ESTIMATE  OF  PUMPING  REQUIREMENTS 


Peak 

Design 

Required 

Pumping 

Drainage 

Design 

Ponding 

Capacity  (cfs 

Water- 

Area  in 

Inflow 

Storage 

without 

with 

Phase 

shed 

(acres) 

(cfs) 

(in. ) 

ponding  ponding 

I 

A 

100 

210 

0 

210 

0 

B-l 

812 

660 

1.9 

609 

220 

E 

143 

322 

7.0 

300 

0 

G 

352 

357 

0.8 

328 

120 

II 

B-2 

733 

823 

0 

748 

0 

D 

2,505 

1,880 

0.4 

1,730 

540 

F 

204 

-- 

0 

343 

0 

III 

C 

890 

870 

0.3 

800 

250 

The  interior  drainage  areas  and  the  locations  of  all  gravity 
drainage  structures  and  pumping  stations  are  shown  on  exhibit  16-1  . 
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10.  GEOLOGIC 

Introduction  - The  purpose  of  geologic  investigations  made  at 
Midland  was;  (1)  to  provide  general  information  on  the  area's  geology; 

(2)  to  determine  the  suitability  of  foundation  conditions  beneath 
levee  sections  and  pump  installations  being  considered;  and  (3)  to 
determine  whether  material  suitable  for  levee  construction  is  available 
within  the  immediate  vicinity  of  the  considered  levees. 

General  Geologic  Information  - The  project  area  is  located  along 
the  border  of  the  Outer  Bluegrass  and  Eastern  Coal  Fields  regions  of 
Kentucky.  The  Licking  River  flood  plain,  developed  on  the  Devonian 
Ohio  Black  shale,  is  about  one  mile  wide  at  the  upstream  end  of  the 
project.  At  the  junction  with  Triplett  Creek,  the  flood  plain  widens 
to  about  1-1/2  miles.  The  river  turns  northward  at  the  Salt  Lick 
Creek  junction  where  the  valley  widens  slightly  to  the  lower  end  of 
the  project  and  is  developed  on  the  Silurian  Crab  Orchard  shale. 

At  the  project  site  the  hills  are  capped  by  Mississippian  sandstones, 
siltstones  and  shales  on  the  upstream  end.  The  hills  at  the  downstream 
end  are  capped  by  Mississippian  and  Devonian  black  shale  until  it 
flows  northward  from  Salt  Lick  where  it  is  developed  on  Silurian  grey- 
green  shale.  Topography  is  characterized  by  dendritic  drainage  developed 
on  steep  hillside  slopes.  Relief  ranges  from  500  to  600  feet.  The  flood 
plains  are  relatively  flat  with  some  terraces.  The  meandering  Licking 
River  has  left  several  oxbox  lakes. 

Investigations  Made  - Since  no  previous  investigations  within 
the  immediate  vicinity  of  Midland  had  been  made  by  this  office  and 
since  borings  for  Cave  Run  Dam  are  too  far  away  to  be  of  use  it  was 
necessary  to  drill  seventeen  6"  power  auger  holes  in  the  vicinity 
of  considered  works.  Jar  soil  samples  were  taken  and  were  tested 
for  moisture  content  and  visually  identified.  Locations  of  borings 
are  shown  on  exhibit  16-1. 

Foundation  Conditions  - No  unusual  foundation  conditions  were 
encountered  during  drilling.  Overburden  coverage  is  fairly  constant 
over  most  of  the  area.  Bedrock  was  encountered  at  from  20  to  30  feet 
deep  at  elevation  635-650+ . Shale  outcrops  in  the  Licking  River  bed 
at  mile  155  and  mile  161.5.  The  Crab  Orchard  shale  shows  several  feet 
of  weathering  while  the  Ohio  Black  shale  is  relatively  unweathered  on 
its  surface.  Bedding  is  essentially  horizontal  with  a regional  dip 
of  about  35  to  40  feet  per  mile  to  the  southeast.  No  faults  are  known 
to  be  in  the  immediate  area.  The  Ohio  Black  shale  and  the  Sunbury 
shale  are  well  jointed  and  there  is  sufficient  cover  in  most  areas  that 
seepage  problems  are  not  anticipated.  The  fine  sand  would  have  a low 
rate  of  permeability. 

Exhibit  16- 7 depicts  the  geologic  column  in  the  immediate  area  of 
Midland  . The  boring  logs  are  shown  on  exhibit  16-  8. 
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Exhibit  16-7.  Geologic  Column  of  the  Midland  Area. 
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Construction  Materials  - Levee  embankment  will  be  constructed 
of  a random  core  with  impervious  blanket.  Approximately  2,300,000 
cubic  yards  of  embankment  material  will  be  required.  Borrow  material 
may  be  obtained  on  the  river  sides  of  the  levee  sections  and  from  the 
channel  change  on  Licking  River.  Rock  cut  slopes  would  be  stable 
but  rock  removed  would  not  be  suitable  for  levee  embankment.  There 
are  several  sources  of  coarse  concrete  aggregate  in  the  area.  Quarries 
near  Morehead  are  crushing  Miss iss ippian  limestone  of  good  quality. 

One  source  is  the  Ken-Mor  Quarry,  5 miles  south  of  Morehead,  about  16 
road  miles  from  the  project.  Natural  fine  aggregates  are  available 
from  sources  on  the  Ohio  River  near  Maysville,  Kentucky,  and  South 
Point,  Ohio,  about  50  road  miles  from  the  site. 

Mineral  Resources  Affected  - Several  oil  and  gas  wells  are  in  the 
vicinity  but  as  far  as  can  be  determined  are  out  of  the  construction 
area. 


11.  STRUCTURAL 

The  levee  sections  will  have  a crown  width  of  12  feet.  Side 
slopes  will  be  synmetr ica 1 3 horizontal  and  1 vertical  for  embankment 
heights  up  to  15  feet.  For  heights  in  excess  of  15  feet,  the  side 
slopes  will  be  flattened  to  4 horizontal  and  1 vertical  at  a distance 
of  12  feet  below  the  crown  elevation.  In  order  to  conserve  impervious 
material  and  thus  avoid  location  of  borrow  pits  inside  the  levee  the 
section  will  be  modified  with  a four-foot  impervious  blanket  normal  to 
the  slope  of  the  river  side  and  a one-foot  thick  blanket  on  the  land 
side.  The  levee  core  will  be  a random  fill  using  sand  and  gravel  from 
the  channel  excavation.  A one-foot  filter  blanket  will  be  provided  at 
the  landside  toe  on  levees  over  10  feet  in  height  to  prevent  saturation 
of  the  toe  from  any  seepage.  The  blanket  will  be  placed  under  the  land- 
side  quarter  of  the  embankment  foundation.  The  levee  will  be  construct- 
ed as  an  urban  protection,  that  is,  material  will  be  compacted  with 
sheepsfoot  roller  to  specified  density  and  moisture  content.  No  open 
pits  will  be  permitted  behind  the  completed  protection.  Borrow  areas 
outside  of  the  levees  should  have  a limiting  depth  not  lower  than  nor- 
mal water  surface  in  the  channel  and  they  should  be  excavated  landward 
in  a uniform  slope  to  drain.  Rock  excavation  in  the  channel  would  be 
in  shale.  Typical  levee  and  channel  sections  are  shown  on  exhibit  16-9. 

A number  of  ramp  and  closure  crossings  through  levee  sections  5 
and  6 were  necessary  in  order  to  maintain  the  existing  transportation 
net.  Flood  stages  rise  very  rapidly  in  the  Triplett  Creek  Basin; 
therefore,  normal  gate  closures  could  not  be  installed  in  this  area, 
as  there  would  be  inadequate  time  to  erect  the  gates.  Ramp  crossings 
were  included  in  the  plan  wherever  possible.  However,  five  rapid -c losure 
crossings  are  still  required.  The  ramps  and  closures  are  shown  on 
exhibit  16-1. 
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CORPS  OF  ENGINEERS 


PHASE  2 LEVEE  SECTION  2 , 
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PHASE  3 LEVEE  SECTION  3 PROFILE 
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LICKING  RIVER  CUT  OFF.  PHASE  3 


PHASE  2 LEVEE  SECTION  4 PROFILE 
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Due  to  space  limitations  a section  of  concrete  T-wall  has  been 

included  in  Levee  Unit  No.  6.  This  wall  section  is  located  in  Section 

six  in  exhibit  16-1,  and  a cross-section  is  shown  on  exhibit  16-9. 

Pumping  plants  would  be  located  to  take  advantage  of  ponding  areas 
wherever  possible.  Old  sloughs  and  stream  channels  can  be  used  for 
ponding  purposes.  Except  for  Levee  Section  5,  each  section  of  levee 

requires  only  one  pumping  plant.  The  interior  drainage  system  for 

Levee  Section  5 is  split  into  three  portions  by  roads,  railroad,  and 
natural  barriers.  Because  of  availability  of  ponding  areas  at  two 
sites  and  the  expense  of  constructing  diversion  ditches  three  separate 
gravity  outlets  and  two  pumping  plants  are  required. 

Locations  of  pumping  plants  and  gravity  outlet  structures  are 
shown  on  exhibit  16-1  and  pertinent  data  are  shown  in  tables  16-14 
and  16-13. 


12.  RELOCATIONS  AND  ALTERATIONS 

Raising  approximately  4200  feet  of  U.S.  Highway  60  during  Phase  I 
construction  would  be  necessary  since  Levee  Section  2 will  not  be  con- 
structed until  Phase  II  (2000).  This  modification  is  shown  on  exhibit 
16-1.  No  railroad  alterations  or  relocations  will  be  required.  The 
Tennessee  Gas  Pipeline  Company  and  the  Columbia  Gulf  Transportation 
Company  both  have  gas  lines  crossing  the  study  area.  Tennessee  Gas 
Pipeline  Company  lines  intersect  the  levees  a total  of  9 times,  and 
must  be  altered  at  these  intersections.  Public  and  private  utilities 
will  be  relocated  or  altered  as  required.  The  cost  of  raising  U.S. 
Highway  60  will  be  shared  by  Federal  and  non-Federal  interests,  as  the 
highway  fill  will  be  used  as  part  of  the  water  protection  plan.  All 
other  relocation  and  alteration  costs  will  be  the  responsibility  of 
non-Federal  interests. 


13 . REAL  ESTATE  REQUIREMENTS 

Installation  of  the  water  project  recommended  herein  (element  one 
of  the  selected  plan)  would  require  fee  title  acquisition  of  195  acres 
of  land  for  right-of-way  purposes.  In  addition,  approximately  150 
acres  will  be  needed  for  ponding  easements.  Ponding  areas  can  be 
utilized  for  non-flood  damageable  use  if  total  ponding  storage  is  not 
significantly  infringed  upon.  In  order  to  preserve  the  structural 
integrity  of  the  levees  an  oasement  must  be  taken  on  subsurface 
rights  of  about  520  acres  of  land.  About  120  acres  will  be  required 
for  borrow  areas.  It  cannot  be  determined  at  this  time  whether  fee 
acquisition  of  these  borrow  areas  will  be  necessary.  It  has  been 
assumed  that  necessary  borrow  materials  can  be  obtained  by  taking  of 
borrow  area  easements.  All  fee  title  lands  and  easements  must  be 
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acquired  by  non-Federal  interests.  A breakdown  of  real  estate 
requirements  by  phase  is  furnished  in  table  16-15. 

TABLE  16-15 

REAL  ESTATE  REQUIREMENTS  (ELEMENT  1) 


Rights-of-Way 

Easements 

Phase 

(fee  title) 

Ponding 

Borrow 

Subsurface 

(acres) 

(acres ) 

(acres ) 

(acres ) 

I 

72 

70 

38 

220 

II 

89 

50 

71 

240 

III 

34 

30 

11 

60 

Totals 

195 

150 

120 

520*/ 

*/  Includes  195  acres  of  rights-of-way  lands. 


In  some  cases  partial  taking  of  portions  of  specific  land  units 
would  adversely  affect  the  residual  portion  of  the  land  and  buildings. 
An  amount  is  included  in  the  cost  estimate  for  the  estimated  damages 
which  would  result  from  severance.  A cost  is  also  included  for  damages 
to  buildings  and  improvements. 


14.  RECREATION 

Recreation  has  not  been  included  as  a project  purpose  in  the 
selected  local  flood  protection  plan.  Neither  beneficial  nor  detri- 
mental effects  of  the  plan  on  the  area's  fish  and  wildlife  resources 
are  expected  to  be  of  much  consequence.  Therefore,  no  fish  and  wild- 
life mitigating  measures  are  proposed  and  no  enhancement  benefits  to 
fish  and  wildlife  resources  have  been  evaluated.  The  U.S.  Fish  and 
Wildlife  Service  has  stated  that  this  plan  would  not  significantly 
effect  the  area's  fish  and  wildlife  resources. 
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SECTION  IV  - COST  ESTIMATES 


15.  PROJECT  COSTS 

A summary  of  estimated  first  costs  and  annual  economic  charges  for 
both  elements  of  the  selected  plan  is  shown  in  table  16-16.  The  table 
also  shows  apportionment  of  costs  between  Federal  and  non-Federal 
interests.  Detailed  estimates  and  explanations  of  first  costs  and 
annual  charges  are  presented  in  subsequent  paragraphs  of  this  Section. 

TABLE  16-16 

SUMMARY  OF  ESTIMATED  FIRST  COSTS,  AND  ANNUAL 
ECONOMIC  CHARGES  FOR  THE  SELECTED  PLAN 


I terns 

Federal 

Non-Federal 

Total 

FIRST  COSTS  1/ 

Water  Resource  Plan 

Phase  I (1980) 
Phase  II  (2000) 
Phase  III  (2020) 

$ 

2.364.000 

3.834.000 

1.366.000 

$ 276,000 

306,000 
84,000 

$ 

2.640.000 

4. 140.000 

1.450.000 

Subtotals 

$ 

7,564,000 

$ 666,000 

$ 

8,230,000 

Development  Plan 

Net  Investment  Cost 

$24,500,000 

$363,500,000 

$388,000,000 

TOTALS 

$32,064,000 

$364,166,000 

$396,230,000 

ANNUAL  CHARGES  2/ 

Water  Resource  Plan 


Phase  I (1980) 
Phase  II  (2000) 
Phase  III  (2020) 

$ 

58,100 

49,700 

9,500 

$ 

31,900 

18,300 

2,500 

$ 

90.000 

68.000 
12,000 

Subtotals 

$ 

117,300 

$ 

52,700 

$ 

170,000 

Development  Plan 

Net  Investment  Cost 

$ 

400,000 

9,220,000 

JL 

620,000 

TOTALS 

$ 

517,300 

$ 

9,272,700 

$ 

9, 

790,000 

_1/  July  1968  Prices 

2/  Average  Annual  Equivalent  Charges  During  100-year  period  of  analysis. 
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Local  Protection  Project  - The  total  construction  cost  of  all 
three  phases  is  estimated  to  be  $8,230,000.  This  cost  includes  con- 
tingencies, engineering  and  design,  supervision  and  inspection,  and 
overhead.  Contingency  amounts  are  based  on  the  degree  of  adequacy 
of  information  of  which  the  estimates  are  based  and  approximates  20 
percent  of  the  estimated  cost  of  the  item.  Engineering  and  design, 
supervision  and  inspection,  and  overhead  charges  have  been  taken  from 
curves  based  on  Government  costs  for  past  civil  works  projects.  A 
summary  of  first  cost  by  construction  phase  is  given  in  table  16-17. 
Summary  cost  estimates  by  phases  and  detailed  cost  estimated  by  levee 
sections  are  presented  in  tables  16-19,  -23,  -28,  and  16-21,  -22, 

-25,  -26,  -27,  and  -30,  respectively. 

Average  annual  financial  charges  were  developed  for  the  three 
phases.  A summary  of  annual  charges  by  phase  is  presented  in  table 
16-18.  Because  the  construction  periods  are  less  than  two  years, 
no  interest  is  charged  during  construction  and  the  construction  costs 
equal  the  investment  costs.  The  current  Federal  interest  rate  of  3.25 
percent  was  used  for  discounting  all  Federal  and  non-Federal  construc- 
tion costs  to  1970  and  for  amortizing  the  present  worths  of  these 
amounts  over  the  100-vear  period  from  1970  to  2070. 

A 100-year  period  of  analysis  would  normally  be  used  for  economic 
evaluation  of  the  levee  and  wall  sections  included  in  the  selected 
plan.  However,  in  this  case  these  works  would  be  installed  in  phases 
(1980,  2000  and  2020)  and  project  lives  of  all  three  phases  would  never 
end  at  a common  point  in  time.  It  is  necessary  that  average  annual 
costs  of  these  works  be  comparable  with  benefits  to  be  derived  there- 
from. These  benefits  depend  in  a large  part  upon  economic  develop- 
ments which  are  based  upon  projections  of  population  and  employment 
that  cannot  be  projected  with  any  accuracy  beyond  100  years.  For 
these  reasons  the  period  of  analysis  selected  for  the  evaluation  is 
the  100-year  period  from  1970  to  2070.  Thus  the  periods  of  analysis 
used  for  evaluating  flood  protective  works  planned  for  1980,  2000  and 
2020  are  respectively  90,  70,  and  50  years.  Estimates  of  annual  charges 
utilizing  these  economic  lives  are  given  in  tables  16-20,  -24,  and  -29. 
Average  annual  discounted  charges  shown  in  table  16-18  are  the  average 
annual  equivalents  during  the  100-year  period  of  analyses  and  should  be 
used  for  the  indices  of  performance  comparisons.  These  annual  charges 
were  derived  as  follows: 

(1)  The  average  annual  charges  were  derived  for  the  different 
levee  phases  over  their  separate  project  lives: 

(2)  The  present  worths  of  these  annual  charges  were  then 
determined  for  each  phase  for  the  year  when  that  phase  is  to  be  com- 
pleted (1980,  2000  and  2020); 
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(3)  These  present  worths  were  then  discounted  back  to  their 
1970  present  worth; 


(4)  The  1970  present  worths  were  then  amortized  over  the 
100-year  period  of  analysis  (1970-2070).  This  analysis  yields  the 
average  annual  equivalents  necessary  for  comparison. 


TABLE  16-17 


SUMMARY  OF  FIRST  COSTS  MIDLAND  LOCAL 
PROTECTION  PROJECT 
(July  1968  Prices) 


I tern 

Cost 

Phase  I*/ 

Phase  II*/ 

Phase  III*/ 

FEDERAL 

Levees  and  Channels 

$ 879,000 

$1,234,000 

$ 

500,000 

Interior  Drainage 

739,000 

1,398,000 

435,000 

Contingencies 

324,000 

524,000 

187,000 

Engineering  and  Design 

245,000 

395,000 

140,000 

Supervision  and  Inspection 

109,000 

172,000 

64,000 

Overhead 

68,000 

111,000 

40,000 

Total  Federal  First  Cost 

$2,364,000 

$3,834,000 

$1,366,000 

NON-FEDERAL 

Lands  and  Damages 

$ 133,000 

$ 191,000 

$ 

36,000 

Relocations 

85,000 

55,000 

29,000 

Contingencies 

43,000 

46,000 

13,000 

Supervision  and  Administration 

15,000 

14,000 

6,000 

Total  Non-Federal  First  Cost 

$ 276,000 

$ 306,000 

L_ 

84 , 000 

Total  First  Cost 

$2,640,000 

$4,140,000 

$i 

,450,000 

TOTAL  FIRST  COST  ALL  PHASES  - 

$8,230,000 

*/  Phase  I to  be  completed  in  1980. 
Phase  II  to  be  completed  in  2000. 
Phase  III  to  be  completed  in  2020. 
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TABLE  16-18 

SUMMARY  OF  ANNUAL  CHARGES  MIDLAND 


LOCAL  PROTECTION 

PROJECT 

I tem 

Phase  I 
1980 

Phase  II 
2000 

Phase  III 
2020 

FEDERAL 

Interest  @ 3-1/4% 

$ 76,800 

$124,600 

$44,400 

Amortization  1/ 

4,600 

14,900 

11,200 

Total  Annual  Federal  Charges 

$ 81,400 

$139,500 

$55,600 

NON- FEDERAL 

Interest 

$ 9,000 

$ 9,900 

$ 2,700 

Amortization  1/ 

500 

1,200 

700 

Loss  in  Land  Productivity 

400 

500 

200 

Operation  and  Maintenance 

30,000 

36,000 

10,000 

Major  Replacements 

4,700 

4,000 

1,000 

Total  Annual  Non-Federal  Charges 

$ 44,600 

$ 51,600 

$14,600 

Total  Annual  Charges 

$126,000 

$191,100 

$70,200 

Rounded  and  discounted  2/ 

90,000 

68,000 

12,000 

Total  Annual  Charges  All  Phases  - 

Discounted 

- $170,000 

_1/  Phase  I - 90-year  life,  amortization  factor 

= .00194. 

Phase  II  - 70-year  life,  amortization  factor 

■ = .00388. 

Phase  III  - 50-year  life,  amortization  factor  = .00823. 

2/  (29.03937)  (.72627)  (.03388)  = . 

71454  Phase 

I 

(27.48969)  (.38309)  (.03388)  = . 

35679  Phase 

II 

(24.55176)  (.20207)  (.03388)  = . 

16808  Phase 

III 
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TABLE  16-20 


ESTIMATE  OF  ANNUAL  CHARGES,  PHASE  I 
(July  1968  Prices) 


Cost 


I tem 

Section  1 

Section 

FEDERAL 

Interest  (a  3-1/47, 

$ 

31,200 

$45,600 

Amortization  - 90  years 

— 

1,900 

2,700 

Total  Federal  Annual  Charges 

$ 

33,100 

$48,300 

NON-FEDERAL 

Interest  @ 3-1/4 7° 

$ 

4,600 

$ 4,400 

Amortization  - 90  years 

300 

200 

Loss  in  Land  Productivity 

200 

200 

Operation  and  Maintenance 

15,000 

15,000 

Major  Replacements 

— 

2,000 

2,700 

Total  Non-Federal  Annual  Charges 

$ 

22,100 

$22,500 

Total  Annual  Cost 

$ 

55,200 

$70,800 

TOTAL  ANNUAL  COST,  PHASE  I - $126,000 
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TABLE  16-21 


DETAILED  COST  ESTIMATE 
PHASE  I - SECTION  1 


I tem 

Unit 

Quantity 

Unit  Cost 

Amount 

LEVEE 

Clearing  and  grubbing 

Acre 

50 

$250.00 

$ 12,500 

Excavation,  stripping 

C.Y. 

36,690 

.30 

11,000 

Excavation,  relief  drain 

C.Y. 

7,000 

1.50 

10,500 

Filter  Material 

C.Y. 

25,870 

5.00 

129,400 

Borrow,  normal  haul 

C.Y. 

282,740 

.50 

141,400 

Borrow,  extended  haul 

C.Y. 

94,250 

.60 

56,600 

Seeding  and  fertilizing 

Acre 

50 

400.00 

20,000 

Raising  U.S.  60 

Job 

1 

L.S. 

7,600 

Contingenc ies 

78,000 

Subtotal 

$467,000 

INTERIOR  DRAINAGE 

Pumping  Plant  with  Ponding 

Job 

1 

L.S. 

$239,000 

Gravity  Outlets  and  Appurt. 

Job 

1 

L.S. 

20,000 

Diversion  and  Drainage  Channels 

Job 

1 

L.S. 

10,000 

Contingencies 

54,000 

Subtotal 

$323,000 

RELOCATIONS 

Raising  U.S.  60 

Job 

1 

L.S. 

$ 54,000 

Utilities  (Mi sc.) 

Job 

1 

L.S. 

4,000 

Contingenc ies 

12,000 

Subtotal 

$ 70,000 

LANDS  AND  DAMAGES 

Rights-of-way 

Acre 

34 

$350.00 

$ 11,900 

Easement,  borrow  area 

Acre 

16 

100.00 

1,600 

Severance 

Job 

1 

L.S. 

10,000 

Subsurface  easements 

Job 

1 

L.S. 

5,000 

Ponding  Lands 

Job 

1 

L.S. 

5,000 

Buildings  and  Damages 

Job 

1 

L.S. 

12,000 

Acquis ition 

6,500 

Contingencies 

10,000 

Subtotal 

$ 62,000 

TOTAL  FIRST  COST 

$922,000 
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TABLE  16-22 


DETAILED  COST  ESTIMATE 
FHASE  I - SECTION  5 


Item 

Unit 

Quantity 

Unit  Cost 

Amount 

LEVEE 

Clearing  and  grubbing 

Acre 

60 

$250.00 

$ 15,000 

Excavation,  stripping 

C.Y. 

44,700 

.30 

13,500 

Excavation,  relief  drain 

C.Y. 

5,650 

1.50 

8,500 

Borrow,  normal  haul 

C.Y. 

346,900 

.50 

173,500 

Borrow,  extended  haul 

C.Y. 

115,600 

.60 

69,500 

Filter  material 

C.Y. 

28,220 

5.00 

141,000 

Riprap 

Job 

1 

L.S. 

15,000 

Seeding  and  fertilizing 

Acre 

60 

400.00 

24,000 

Ramps  & closures 

Job 

1 

L.S. 

30,000 

Contingencies 

98,000 

Subtotal 

$588,000 

INTERIOR  DRAINAGE 

Pumping  plants 

Job 

1 

L.S. 

$400,000 

Gravity  outlets  and  appurt. 

Job 

1 

L.S. 

60,000 

Drainage  channels 

Job 

1 

L.S. 

10,000 

Contingencies 

94,000 

Subtotal 

$564,000 

RELOCATIONS 

Gas  Lines 

Job 

1 

L.S. 

$ 12,000 

Utilities  (Misc.) 

Job 

1 

L.S. 

15,000 

Contingencies 

5,000 

Subtotal 

$ 32,000 

LANDS  AND  DAMAGES 

Rights-of-way 

Acre 

38 

$350.00 

$ 13,300 

Easement,  borrow  area 

Acre 

22 

100.00 

2,200 

Severance 

Job 

1 

L.S. 

7,500 

Subsurface  easements 

Job 

1 

L.S. 

5,000 

Buildings  and  damages 

Job 

1 

L.S. 

40,000 

Ponding  area 

Job 

1 

L.S. 

3,000 

Acquisition 

10,000 

Contingenc ies 

16,000 

Subtotal  $ 97,000 


TOTAL  FIRST  COST  $1,281,000 
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TABLE  16-23 


SUMMARY  OF  FIRST  COSTS,  PHASE  II 
(July  1968  Prices) 

Cost 

I tern Section  2 Section  4 Section  6 

FEDERAL 

Levees  */ 

Interior  Drainage 
Contingenc ies 
Engineering  and  Design 
Supervision  and  Inspection 
Overhead 

Total  Federal  First  Cost  $1,210,000  $1,385,000  $1,239,000 

NON-FEDERAL 

Lands  and  Damages  $ 53,000  $ 46,000  $ 92,000 

Relocations  10,000  30,000  15,000 

Contingencies  12,000  15,000  19,000 

Supervision  and  Administration  5 , 000  4 , 000  5 , 000 

Total  Non-Federal  First  Cost  $ 80,000  $ 95,000  $ 131,000 


390,000  $ 317,000 

$ 527,000 

440,000 

635,000 

323,000 

166,000 

188,000 

170,000 

125,000 

143,000 

127,000 

54,000 

62,000 

56,000 

35,000 

40,000 

36,000 

Total  First  Cost  $1,290,000  $1,480,000  $1,370,000 

TOTAL  FIRST  COST,  PHASE  II  - $4,140,000 
*/  Includes  250'  of  floodwall  in  Section  6 


TABLE  16-24 


ESTIMATE  OF  ANNUAL  CHARGES,  PHASE  II 
(July  1968  Prices) 


Cost 

I tem 

Section  2 

Section  4 

Section  6 

FEDERAL 

Interest  @ 3-1/4% 
Amortization  - 70  years 

$39,300 

4,700 

$45,000 

5,400 

$40,300 

4,800 

Total  Federal  Annual  Charges 

$44,000 

$50,400 

$45,100 

NON-FEDERAL 

Interest  @ 3-1/4% 
Amortization  - 70  years 
Loss  in  Land  Productivity 
Operation  and  Maintenance 
Major  Replacements 

$ 2,600 
300 
200 

12,000 

1,100 

$ 3,100 
400 
200 

11,000 

1,400 

$ 4,200 
500 
100 
13,000 
1,500 

Total  Non-Federal  Annual  Charges 

$16,200 

$16,100 

$19,300 

Total  Annual  Cost 

$60,200 

$66,500 

$64,400 

TOTAL  ANNUAL  COST,  PHASE  II  - $191 

,100 

TABLE  16-25 


DETAILED  COST  ESTIMATE 
PHASE  II  - SECTION  2 


I tem 

Unit 

Quantity 

Unit  Cos 

LEVEE 

Clearing  and  grubbing 

Acre 

50 

$250.00 

Excavation,  stripping 

C.Y. 

38,200 

.30 

Excavation,  relief  drain 

C.Y. 

4,600 

1.50 

Filter  material 

C.Y. 

23,000 

5.00 

Borrow,  normal  haul 

C.Y. 

293,510 

.50 

Borrow,  extended  haul 

C.Y. 

97,840 

.60 

Riprap,  levee 

Job 

1 

L.S. 

Seeding  and  fertilizing 

Acre 

50 

400.00 

Closure 

Job 

1 

L.S. 

Contingencies 

Subtotal 

INTERIOR  DRAINAGE 

Pumping  plant  w/o  ponding 

Job 

1 

L.S. 

Gravity  outlets  and  appurt. 

Job 

1 

L.S. 

Diversion  and  drainage  channels 

Job 

1 

L.S. 

Contingencies 

Subtotal 

RELOCATIONS 

Gas  lines 

Job 

1 

L.S. 

Utilities  (Misc.) 

Job 

1 

L.S. 

Contingencies 

Subtotal 

LANDS  AND  DAMAGES 

R ights-of-way 

Acre 

38 

$350.00 

Easement,  borrow  area 

Acre 

22 

100.00 

Severance 

Job 

1 

L.S. 

Subsurface  easements 

Job 

1 

L.S. 

Buildings  and  damages 

Job 

1 

L.S. 

Ponding  lands 

Job 

1 

L.S. 

Acquis ition 
Contingenc ies 

Subtota 1 


TOTAL  FIRST  COST 


$ 


I 11-16-75 


•9 . 4 


Amount 


$ 12,500 
11,500 
6,900 
115,000 
146,800 
58,800 
10,000 
20,000 
8,500 
78,000 

$468,000 


$400,000 

30 . 000 

10.000 
88,000 

$528,000 


$ 6,000 

4.000 

2.000 

$ 12,000 


$ 13,300 
2,200 
10,000 
5,000 
10,000 
5,000 
7,500 
10,000 

$ 63,000 

1,071,000 


LEVEE 


Clearing  and  grubbing 

Acre 

50 

$250.00 

$ 12,500 

Excavation,  stripping 

C.Y. 

29,000 

.30 

8,700 

Excavation,  relief  drain 

C.Y. 

3,510 

1.50 

5,300 

Borrow,  normal  haul 

C.Y. 

238,830 

.50 

119,400 

Borrow,  extended  haul 

C.Y. 

79,600 

.60 

47,800 

Filter  material 

C.Y. 

17,560 

5.00 

87,800 

Riprap 

Job 

1 

L.S. 

5,000 

Seeding  and  fertilizing 

Acre 

50 

400.00 

20,000 

Stream  diversion 

Job 

1 

L.S. 

10,500 

Contingenc ies 

63,000 

Subtotal 

$380,000 

INTERIOR  DRAINAGE 

Pumping  plant  with  ponding 

Job 

1 

L.S. 

$580,000 

Gravity  outlets  and  appurt. 

Job 

1 

L.S. 

50,000 

Drainage  channels 

Job 

1 

L.S. 

5,000 

Contingencies 

125,000 

Subtotal 

$760,000 

RELOCATIONS 

Gas  lines 

Job 

1 

L.S. 

$ 20,000 

Utilities  (Misc.) 

Job 

1 

L.S. 

10,000 

Contingenc ies 

6,000 

Subtotal 

$ 36,000 

LANDS  AND  DAMAGES 

Rights-of-way 

Acre 

24 

$350.00 

$ 8,400 

Easement,  borrow  area 

Acre 

26 

100.00 

2,600 

Severance 

Job 

1 

L.S. 

5,000 

Subsurface  easements 

Job 

1 

L.S. 

5,000 

Ponding  easements 

Job 

1 

L.S. 

5,000 

Buildings  and  damages 

Job 

1 

L.S. 

15,000 

Acquisition 

5,000 

Contingenc ies 

9,000 

Subtotal 

$ 55,000 

TOTAL  FIRST  COST  - $1,231,000 
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DETAILED  COST  ESTIMATE 
PHASE  II  - SECTION  6 


I tem 

Unit 

mmssssa 

Unit  Cost 

Amount 

LEVEE 

Clearing  and  grubbing 

Acre 

50 

$250.00 

$ 12,500 

Excavation,  stripping 

C.Y. 

31,750 

.30 

9,500 

Excavation,  relief  drain 

C.Y, 

4,310 

1.50 

6,500 

Excavation,  channel 

C.Y. 

3,700 

.75 

2,800 

Borrow,  normal  haul 

C.Y. 

231,500 

.50 

115,800 

Borrow,  extended  haul 

C.Y. 

77,200 

.60 

46,400 

Filter  material 

C.Y. 

21,560 

5.00 

107,700 

Riprap,  levee 

Job 

1 

L.S. 

10,000 

Seeding  and  fertilizing 

Acre 

50 

400.00 

20,000 

Stream  diversion 

Job 

1 

L.S. 

4,500 

Ramps  and  closures 

Job 

1 

L.S. 

120,000 

T-wall 

L.F. 

250 

285.00 

71,300 

Contingenc ies 

106,000 

Subtotal 

$633,000 

INTERIOR  DRAINAGE 

Pumping  plant  w/o  ponding 

Job 

1 

L.S. 

$300,000 

Gravity  outlets  and  appurt. 

Job 

1 

L.S. 

20,000 

Drainage  channels 

Job 

1 

L.S. 

3,000 

Contingenc ies 

64 , 000 

Subtotal 

$387,000 

RELOCATIONS 

Utilities  (Misc.) 

Job 

1 

L.S. 

$ 15,000 

Contingenc ies 

3,000 

Subtota 1 

$ 18,000 

LANDS  AND  DAMAGES 

Rights-of-way 

Acre 

27 

$350.00 

$ 9,500 

Easement,  borrow  area 

Acre 

23 

100.00 

2,500 

Severance 

Job 

1 

L.S. 

5,000 

Subsurface  easements 

Job 

1 

L.S. 

5,000 

Buildings  and  damages 

Job 

1 

L.S. 

50,000 

Acquis ition 

10,000 

Contingenc ies 

16,000 

Subtota 1 

$ 98,000 

TOTAL  FIRST  COST 

$1,136,000 
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TABLE  16-28 

SUMMARY  OF  FIRST  COSTS,  PHASE  III 
(July  1968  Prices) 


Cost 


I tem 

Section  3 

FEDERAL 

Levees* / 

Interior  Drainage 
Contingencies 
Engineering  and  Design 
Supervision  and  Inspection 
Overhead 

$ 500,000 

435.000 

187.000 

140.000 

64 . 000 

40.000 

Total  Federal  First  Cost 

$1,366,000 

N0N-FEDERAL 

Lands  and  Damages 

Relocations 

Contingencies 

Supervision  and  Administration 

$ 36,000 

29.000 

13.000 
6,000 

Total  Non-Federal  First  Cost 

$ 84 , 000 

Total  First  Cost 

$1,450,000 

TOTAL  FIRST  COST,  PHASE  III  - $1,450,000 
*/  Includes  1,500'  of  channel  change. 
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TABLE  16-30 
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DETAILED  COST  ESTIMATE 
PHASE  III  - SECTION  3 


I tem 

Unit 

Quantity 

Unit  Cost  Amount 

LEVEE  & CHANNEL 

Clearing  and  grubbing 

Acre 

40 

$250.00 

$ 10,000 

Excavation,  stripping 

C.Y. 

51,740 

.30 

15,500 

Excavation,  relief  drain 

C.Y. 

3,300 

1.50 

5,000 

Excavation,  channel  (earth) 

C.Y. 

192,600 

.75 

145,000 

Excavation,  channel  (rock) 

C.Y. 

52,960 

1.50 

79,500 

Filter  material 

C.Y. 

21,380 

5.00 

107,000 

Borrow 

C.Y. 

190,500 

.50 

95,000 

Riprap,  levee 

C.Y. 

1,850 

10.00 

18,500 

Seeding  and  fertilizing 

Acre 

36 

400.00 

14,500 

Stream  diversion 

Job 

1 

L.S. 

10,000 

Contingenc ies 

100,000 

Subtota 1 

$600,000 

INTERIOR  DRAINAGE 

Pumping  plants  with  ponding 

Job 

1 

L.S. 

$350,000 

Gravity  outlets  and  appurt. 

Job 

1 

L.S. 

50,000 

Diversion  and  drainage  channels 

Job 

1 

L.S. 

35,000 

Contingenc ies 

87,000 

Subtotal 

$522,000 

RELOCATIONS 

Gas  lines 

Job 

1 

L.S. 

$ 24,000 

Utilities  (Misc.) 

Job 

1 

L.S. 

5,000 

Contingencies 

6,000 

Subtotal 

$ 35,000 

LANDS  AND  DAMAGES 

Rights-of-way,  levee  & channel 

Acre 

34 

$350.00 

$ 11,900 

Easement,  borrow  area 

Acre 

11 

100.00 

1,100 

Severance 

Job 

1 

L.S. 

10,000 

Subsurface  easements 

Job 

1 

L.S. 

5,000 

Ponding  lands 

Acre 

30 

100.00 

3,000 

Acquisition 

5,000 

Contingenc ies 

7,000 

Subtotal 

$ 43,000 

TOTAL  FIRST  COST 

$1,200,000 
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16.  DEVELOPMENTAL  INVESTMENT  AND  ANNUAL  COSTS 


Investment  costs  are  based  on  data  presented  in  paragraph  8 of 
this  Chapter.  For  computational  convenience,  the  total  costs  re- 
quired to  support  the  total  employment  percent  were  estimated,  then  a 
cost  to  support  that  increment  employment  which  could  be  expected  to 
occur  in  the  absence  of  the  Midland  LPP  project.  In  consonance  with 
the  principle  of  assigning  costs  on  an  incremental  basis,  the  relevant 
costs  are  considered  to  be  the  difference  in  cost  with  and  without  the 
project.  Federal,  non-Federal,  and  total  public  and  quasi-public  in- 
vestments are  shown  by  decade  and  by  item  on  table  16-31.  Cumulative 
costs  on  a with  or  without  basis  are  presented  in  table  16-32.  Net 
costs  are  utilized  in  subsequent  analysis  of  performance  indices.  Pro- 
jected expenditures  for  10-year  intervals  were  made  for  the  developmental 
plan  from  1970  through  2020.  These  projections  were  made  for  both 
Federal  and  non-Federal  investments.  All  investments  were  assumed  to 
be  uniform  during  each  year  of  the  10-year  intervals.  Federal  invest- 
ments were  classified  entirely  as  public,  with  an  estimated  useful  life 
of  50  years.  Non-Federal  investments  were  broken  down  into  the  follow- 
ing categories:  residential,  public,  industrial  and  commercial.  Resi- 

dential and  public  are  assumed  to  have  useful  lives  of  50  years.  Indus- 
trial and  commercial  are  assumed  to  consist  of  50  percent  equipment,  with 
a 25-year  useful  life,  the  remainder  having  a 50-year  life.  Major  re- 
placements were  phased  in  for  both  Federal  and  non-Federal  investments  in 
accord  with  these  assumptions  for  the  100  year  project  life.  Structures 
constructed  in  1980  were  replaced  in  2030  in  order  to  maintain  the  phys- 
ical plant  until  2070.  All  yearly  investments  were  converted  to  present 
worth  values  by  use  of  a 3-1/4  percent  interest  rate.  The  total  1970 
present  worth  of  Federal  and  non-Federal  investments  were  then  spread 
over  the  project  life  at  3-1/4  percent  and  5 percent  interest  rates, 
respective ly . 
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TABLE  16-31 


PUBLIC  AND  QUASI-PUBLIC  DEVELOPMENTAL 
INVESTMENTS  (FEDERAL  AND  NON-FEDERAL)  J_/ 


Item 

1980 

1990  2000 

'.Cumulative  in 

2010 

$1,000) 

2020 

Elem.  School  (Fed) 

265 

265 

265 

265 

265 

(N-Fed) 

795 

1,613 

2,554 

3,508 

4,780 

High  School  (N-Fed) 

291 

534 

795 

1,038 

1,410 

University  (Fed) 

7,698 

7,698 

7,698 

7,698 

7,698 

(N-Fed) 

7,698 

16,418 

23,695 

29,540 

34,051 

Hospital  (Fed) 

1,092 

1,911 

3,058.5 

4,014 

5,733 

(N-Fed) 

1,092 

1,911 

3,058.5 

4,014 

5,733 

Retard.  Center  (Fed) 

11,329 

12,191 

13,139 

14,182 

15,330 

(N-Fed) 

5,911 

6,773 

7,721 

8,764 

9,911 

Public  Bldgs.  (Fed) 

1,200 

2,539 

4,038 

5,649 

7,900 

(N-Fed) 

1,876 

3,972 

6,315 

8,836 

12,357 

Gen.  Rec.  (Fed) 

251 

440 

704 

924 

1,320 

(N-Fed) 

63 

110 

176 

231 

330 

Golf  Course  (Fed) 

255 

255 

255 

255 

255 

(N-Fed) 

— 

180 

180 

180 

180 

Sewer  & Water  (Fed) 

1,721 

3,550 

5,700 

7,636 

10,755 

(N-Fed) 

430 

887 

1,425 

1,909 

2,689 

Fish  Hatchery  (N-Fed) 

600 

600 

600 

600 

600 

Fire  Prot.  (Fed) 

62 

62 

62 

62 

62 

(N-Fed) 

94 

94 

172 

250 

328 

Airport  (N-Fed) 

— 

1,350 

1,350 

1,350 

1,350 

Railroad  (N-Fed) 

240 

240 

240 

240 

240 

Highways  (Fed) 

4,872 

7,016 

10,120 

12,040 

14,552 

(N-Fed) 

1,218 

1,754 

2,530 

3,010 

3,638 

Utilities  (N-Fed) 

2,243 

4,491 

7,306 

10,422 

14,394 

Rec. -Forest  Svc.  (Fed) 

10.073 

14,874 

18,638 

20,249 

22,500 

Total  Non-Federal 

28,551 

40,927 

58,117.5 

73,892 

91.991 

Total  Federal 

38,818 

50,801 

63,677.5 

72,974 

86,370 

TOTAL  2/ 

61,369 

91,728 

121,795 

146,866 

178,361 

1/  Table  16-10  in  Section  II  shows  the  combined  totals 
2/  Does  not  include  local  protection  costs. 
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TABLE  16-32 

NET  DEVELOPMENTAL  INVESTMENTS  COSTS 
AND  ANNUAL  CHARGES  ($1000) 


I tern 

Federal 

Non-Federal 

Total 

Total  Investment  (with) 

(without) 

86,400 

61,900*/ 

545, 100 
181,600*/ 

631.500 

243.500 

Net  Investment  Cost 

24,500 

363,500 

388,000 

Present  Worth,  including 
Major  Replacements  (with) 

(without) 

62.400 

50.400 

302.300 

119.300 

364.700 

169.700 

Net  P.  W.  inc.  Replacements 

12,000 

183,000 

195,000 

Annual  Charges  (with) 

(without) 

2,110 

1,710 

15,230 

6,010 

17,340 

7,720 

Net  Annual  Charges 

400 

9,220 

9,620 

*/  The  Federal-non-Federal  split  between  total  Developmental  Investments 
without  local  protection  was  made  using  identical  methodology  used  to 
make  similar  divisions  for  the  "with"  situation  (Table  16-31).  A table 
similar  to  Table  16-31  for  -he  "without"  condition  has  not  been  in- 
cluded in  this  report. 
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SECTION  V - BENEFITS 


17.  SUMMARY 


Tangible  benefits  credited  to  the  proposed  flood  control  system 
consist  of  user  and  expansion  benefits.  User  benefits,  the  value 
of  damages  prevented  and  land  enhancement,  are  considered  to  be  a 
direct  result  of  the  system  and  a measure  of  net  efficiency  gains; 
and  as  such,  are  credited  to  both  the  regional  and  national  accounts. 
Expansion  benefits,  wages  and  salaries  and  return  on  industrial  and 
commercial  investments,  are  assigned  to  the  regional  and  national 
accounts  dependent  upon  the  degrees  in  which  they  relate  to  national 
efficiency  and  income  redistribution. 

Benefits  arising  from  the  total  investment  package,  Federal  and 
non-Federal,  are  presented  in  table  16-33. 

TABLE  16-33 

SUMMARY  OF  GROSS  BENEFITS  RESULTING 
FROM  REALIZATION  OF  MIDLAND'S 
TOTAL  DEVELOPMENTAL  POTENTIAL 


Annual 

Benefits  ($1000) 

Category  and 

National 

Regional 

National  & 

Total 

Total 

Class  of 

Account 

Account 

Regional 

National 

Regional 

Bene  fit 

Only 

Only 

Accounts 

Account 

Account 

User  Benefits 

Flood  Control 

- 

- 

52 

52 

52 

Enhancement 

- 

- 

12 

12 

12 

I 

Total 

- 

- 

64 

64 

64 

Expansion  Benefits 

l '* 

Redeve lopment 

- 

11 

7 

7 

18 

Development 

L 

- wages 

- 

132,486 

33.678 

33,678 

166,164 

r .1 

Total 

- 

132,497 

33,685 

33,685 

166,182 

Benefits  assigned 

in  this  study  are  net 

of  project- 

induced  costs  and 

associated  costs  necessary  for  benefit  realization.  Induced  and 
associated  costs  were  analyzed  as  negative  user  benefits  and  have  not 
been  included  in  tables  16-33  and  16-34. 


TABLE  16-34 

SUMMARY  OF  NET  CREDITABLE  BENEFITS 
RESULTING  FROM  INSTALLATION  OF  LOCAL 
PROTECTION  WORKS  AT  MIDLAND 


Annual 

Benefits 

($1,000) 

Category  and 

National 

Regional 

National 

& Total 

Total 

Class  of 

Account 

Account 

Regional 

National 

Regional 

Benefit 

Only 

Only 

Accounts 

Account 

Account 

User  Benefits 

Flood  Control 

- 

- 

52 

52 

52 

Enhancement 

- 

- 

12 

12 

12 

Total 

- 

- 

64 

64 

64 

Expansion  Benefits 

Redevelopment 
Deve lopment 

“ 

11 

7 

7 

18 

- wages 

- 

76,091 

16,271 

16,271 

92 

,362 

Total 

- 

76,102 

16,278 

16,278 

92 

,380 

Benefits  presented 

in  table 

16-34  result 

from  an 

analysis  of 

the 

Midland 

| > area's  developmental  potential  without  additional  */  flood  protection 

work  vs.  its  potential  with  local  flood  protection  provided.  Benefits 

given  in  table  16-34  are  the  net  difference  between  these  two  potentials 

and  are  credited  to  the  local  protection  works  considered  at  Midland. 

Periods  of  analysis  used  in  this  study  are  of  particular  importance 

and  have  been  discussed  in  Section  IV  of  this  Chapter.  The  90- , 70- , 

and  50-year  levee  lives  result  from  the  100-year  economic  life 

assigned  to  the  total  study  period.  Justification  for  the  100-year 

upper  limit  lies  in  the  increasing  uncertainty  involved  in  predicting 

the  more  remote  future  and  in  the  likelihood  that  any  benefits  and 

[ costs  accruing  beyond  a 100-year  cutoff  would  be  largely  offsetting 

in  their  amounts.  Because  of  the  low  present  worth  of  remote  benefits, 

any  benefits  accruing  beyond  a 100-year  period  would  have  an  insigni- 

I •)  icant  effect  on  the  benefit-cost  estimates. 

* 

I i. 

[ 

*/  Considers  Cave  Run  Reservoir  and  USDA  tributary  structures  to  be 
in  operation  for  development  potential  without  proposed  levees. 
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18.  USER  BENEFITS 


User  benefits  assigned  to  the  Midland  project  are  the  assessed 
values  of  goods  and  services  directly  resulting  from  the  project, 
less  associated  costs  incurred  in  realization  of  the  benefits  and  less 
any  induced  costs  not  included  in  the  project  costs.  Thus  user 
benefits  resulting  from  levee  construction  for  the  purpose  of  flood 
control  are  the  value  of  damages  prevented  and  the  enhanced  value  of 
portions  of  the  flood  plain  lands.  Derivation  of  user  benefits 
credited  to  the  proposed  local  protection  project  is  presented  in 
detail  by  the  ensuing  discussion. 

Flood  Control  - Extent  and  Character  of  the  Flood  Plain  - The  over- 
flow area  of  the  Licking  River,  between  river  miles  154+  and  173+, 
designates  the  Midland  flood  plain  area  for  the  purpose  of  flood  control 
benefit  analysis.  Of  the  8,200  acres  comprising  the  Midland  flood  plain 
area  (limited  by  the  standard  project  flood  limit)  approximately  eighty 
percent  is  devoted  to  agricultural  crop  and  non-crop  use  with  corn,  hay, 
and  tobacco  being  the  major  crops.  Although  productivity  is  generally 
higher  in  the  flood  plain  than  in  adjacent  upland  areas,  frequent  flood- 
ing and  small  acreage  ownerships  contribute  to  the  relative  inefficiency 
and  low  productivity  characteristic  of  the  Appalachian  Region.  Urban 
development  consists  of  the  small  communities  of  Farmers,  Midland,  and 
Salt  Lick.  The  30  miles  of  transportation  routes  which  presently  trav- 
erse the  flood  plain  are  composed  of  portions  of  U.  S.  Highway  60,  State 
Routes  211,  801,  and  826,  other  medium  and  light  duty  roads,  and  the 
Chesapeake  and  Ohio  Railroad.  Right-of-way  work  and  bridge  construction 
is  in  process  for  Interstate  Highway  64  which  crosses  the  flood  plain 
at  river  mile  162+.  Estimated  number  of  units  and  value  of  property 
within  the  February  1962  flood  limits  in  the  study  area  are  presented 
in  table  16-35. 
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NUMBER  OF  UNITS  AND  PROPERTY  VALUES 
(Midland  Area,  1962  Flood  Limits) 


Area  and 
Property 

Property 

Damage  for  Flood 
Recurrence 

Category 

Units  1/ 

Value 

May  1961 

Feb  1962 

($1,000) 

($1,000) 

($1,000) 

Inside  Levee 
Sections  1 and  5 

Agriculture 

660  ac. 

231.0 

8.5 

4.9 

Struc tures 

41 

561.9 

3.0 

37.0 

Trans.  Rts. 

2.0  mi . 

50.2 

.4 

3.3 

Subtotal 

843.1 

11.9 

45.2 

Inside  Levee 

Sections  2,  4 and 
Agricul ture 

6 

460  ac. 

161.1 

10.1 

5.7 

S true  tures 

105 

1,615.2 

10.0 

220.0 

Trans.  Rts. 

6.7  mi. 

172.6 

1.2 

11.2 

Subtotal 

1,948.9 

21.3 

236.9 

Inside  Levee 
Section  3 

Agriculture 

175  ac. 

61.3 

10.3 

5.9 

Trans.  Rts. 

“ 

Subtotal 

61.3 

10.3 

5.9 

Unprotected 

Agriculture 

5,305  ac. 

1,856.8 

102.0 

58.3 

Trans.  Rts. 

11.5  mi. 

296.3 

2.1 

19.3 

Subtotal 

2,153.1 

104.1 

77.6 

Total  Area 

5,006.4 

147.6 

365.6 

1/  For  February  1962  flood. 
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Flood  Damages  - Data  used  to  develop  agricultural  and  urban  flood 
damage  estimates  for  the  Licking  River  are  based  on  field  surveys 
conducted  in  1961  and  1963.  Development  of  flood  damages  to  crop, 
non-crop,  and  transportation  route  categories  necessitated  the  use  of 
flood  profiles,  inundated  areas,  land  use,  crop  values,  and  unit  damage 
curves.  Elevation-area  inundated  curves  were  developed  by  placing 
several  actual  or  synthetic  flood  lines  covering  the  range  of  flooding 
on  topographic  maps  and  determining  the  area  within  each  of  the  flood 
lines,  exclusive  of  the  hormal  stream  channel.  These  areas  were  then 
related  to  the  comparable  elevation  at  the  control  gage  for  each 
study  section.  Adjustment  of  1968  values  and  conditions  of  development 
was  effected  by  reconnaissance  of  the  area  and  concurrent  office 
s tudies . 

Basic  data  were  compiled  by  individual  study  sections  as  identi- 
fied by  the  phased  levees  shown  on  exhibit  16-1.  Under  present  con- 
ditions of  development,  recurrence  of  the  flood  levels  experienced  in 
May  1961  and  February  1962  would  cause  damage  estimated  to  be  $147,600 
and  $365,600,  respectively.  Detailed  damages  for  the  above  mentioned 
floods  are  presented  as  a part  of  table  16-35.  Sample  elevation-damage 
curves  for  urban,  agricultural  and  transportation  routes  are  presented 
as  exhibits  16-10,  -11,  and  -12.  These  curves  represent  damages  ex- 
pected to  occur  in  the  composite  area  to  be  afforded  protection  by  Levee 
Sections  1 and  5 in  1968,  1980  (Phase  I),  and  2070.  The  composites  of 
these  three  property  damage  categories  are  shown  on  exhibit  16-13. 

Average  Annual  Damages  - Average  annual  damages  were  computed  by 
use  of  the  frequency -damage  method.  Detailed  computations  were  made  for 
each  property  category  by  study  section  and  composited  for  presentation 
in  this  report. 

Average  annual  damages  in  the  flood  plain  study  area,  1968  values 
and  conditions  of  development,  amount  to  $234,000  under  natural  conditions. 
Reductions  expected  by  the  completion  of  Cave  Run  Reservoir  (1970+)  and 
USDA  tributary  structures  (1980)  yield  residual  average  annual  damages 
of  $97,900  and  $46,300,  respectively.  It  is  noted  that  the  Cane  Run 
General  Design  Memorandum  stated  that  residual  damages  in  the  reach 
immediately  below  the  dam  (mile  173.5  to  mile  144.3)  were  based  on 
nearly  complete  retardation  of  flood  flows  within  this  reach.  Revised 
hydrologic  data  on  dischanges  from  Triplett  Creek  indicate  increased 
flood  stages  in  this  area.  Increased  urban  average  annual  damages  at 
Farmers  and  Salt  Lick  account  for  the  major  increase  to  $97,900. 

Conditions  as  modified  by  Cave  Run  Reservoir  and  USDA  structures 
become  the  defined  natural  conditions  for  study  of  the  phased  levee 
system.  Average  annual  damages  of  $3,700  (1968  values  and  conditions 
of  development)  for  the  sample  area  */  are  shown  by  frequency-damage 
curve  No.  1,  of  exhibit  16-14. 


*/  Areas  within  Levee  Sections  1 and  5 (Phase  I - 1980)  were  composited 
and  presented  as  sample  data  for  this  report. 
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Flood  Control  Benefits:  Present.  Development  - Flood  control  benefits 

to  present  development,  within  the  8,200-acre  Midland  flood  plain,  were 
based  on  the  elimination  of  damages  to  areas  considered  for  levee  protec- 
tion. For  this  study,  present  development  is  defined  as  that  development 
expected  to  be  in  existence  within  the  protected  areas  at  the  time  of  each 
phased  construction  period.  The  methodology  presented  below  shows  how 
flood  damage  prevention  benefits  to  developments  present  in  1980  were 
determined.  This  analysis  is  a sample  of  how  similar  benefits  to  develop- 
ment expected  to  be  present  in  2000  (Phase  11)  and  2020  (Phase  III)  were 
derived.  The  methodology  is  presented  by  steps  as  set  out  below. 

Step  1 - Elevation-damage  curves  reflecting  1968  conditions  and  values 
were  projected  to  reflect  1980  conditions  (see  exhibits  16-10 
thru  13).  The  methodology  used  to  make  these  projections  is 
defined  in  the  paragraph  immediately  subsequent  to  this  analysis. 

Step  2 - Having  established  the  composite  1980  damage  curve  (exhibit  16-13) 
a standard  frequency-damage  analysis  was  made  to  determine  that 
average  annual  damages  to  1980  development  would  be  $4,790 
(exhibit  16-14). 

Step  3 - Throughout  the  period  of  analysis  the  study  area's  economy  is 
expected  to  expand.  This  expansion  will  result  in  an  increase 
in  real  per  capita  income  which  in  turn  will  be  reflected  in 
added  values  to  flood  plain  area  properties  and  to  a proportion- 
ate increase  in  flood  damages.  To  account  for  this  increase 
in  flood  damage  prevention  benefits  an  economic  increase  adjust- 
ment (EIA)  over  the  twelve-year  period  (1968-1980)  has  been  added 
to  average  annual  damages  to  1980  development.  Determination  of 
the  adjustment  made  for  (EIA)  is  based  upon  expected  increases  in 
real  per  capita  income  which  has  been  projected  to  grow  at  2% 
compounded  annually.  Based  upon  this  growth  rate,  real  per  capita 
income  within  the  study  area  is  expected  to  increase  by  about  29%, 
between  1968  and  1980.  Therefore,  average  annual  damages  expected 
to  occur  under  1980  conditions  have  also  been  increased  by  29%. 

An  analysis  of  damages  to  development  present  in  1980  is  given  by 
the  calculations  shown  below  and  is  illustrated  graphically  by 
figure  16-14. 

(1)  AAD  in  1980,  including  FG  from  1968  to  1980  only  (no  EIA) 

= $4,790  (from  exhibit  16-14) 

(2)  Plus  EIA  from  1968  to  1980  = (. 30) ($3 ,480)  V = $1,020 

(3)  AAE  benefits  from  1980  to  2070  = $4,790  + $1,020  = $5,810 

(4)  Spread  over  period  from  1970  to  2070: 

= ($5,810) (29.03937)^/  (.72627)jV  (.03388)_/ 

= ($5 ,810)  (. 71454)  = $4,150 
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Meaning  of  Terms  - 


AAD  = Average  Annual  Damages 
FG  = Future  Growth 

EIA  = Economic  Increased  Adjustment 
AAE  = Average  Annual  Equivalent 


1/  AAD  to  urban  properties  and  transportation  facilities  in  1980  including 
FG  from  1968  to  1980  but  excluding  agricultural  damages. 

2/  29.03937  = accumulated  present  worth  factor  90  years  (3  3^7, 

3/  .72627  = present  worth  factor  10  years  @ 3^7, 

4/  .03388  ---  interest  and  amortization  100  years  (3  3%7„ 


TIME 


Figure  16-14.  Average  Annual  Benefits  to  Development 
Present  in  1980  (period  of  analysis 
1970  to  2070  - 3\7  interest). 

Benefits  from  Phase  II  (2000)  and  Phase  III  (2020)  levees  were  based  on 
residual  average  annual  damages,  as  modified  by  the  applicable  frequency 
curves  of  exhibit  16-6,  and  derived  in  a manner  similar  to  the  Phase  I 
(1980)  benefits.  Average  annual  equivalent  benefits,  of  $27,300,  to 
existing  development  are  included  as  part  of  table  16-36  for  the  com- 
posite of  all  levees. 
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TABLE  16-36 


SUMMARY  OF  USER  BENEFITS 
MIDLAND  LOCAL  PROTECTION  PROJECT 


Item  of  Benefit 

Flood  Control  Benefits 

O 

AAE  benefits  to  existing  development  _/ 
AAE  of  incremental  development 
AAE  of  economic  increase  adjustment 
Subtotal  Flood  Control  Benefits 
Enhancement 

Total  User  Benefits 


Total  Project 


Benefits 


$27,300 

1,400 

22,800 

$51,500 

12,000 

$63,500 


V Benefits  for  items  are  present  value  of  average  annual  equivalent 
(AAE)  benefits  for  all  levees.  (Discounted  to  1970). 

2 

_/  Development  existing  at  time  construction  begins  on  each  levee, 
discounted  to  1970  AAE. 

Future  Development  - Benefits  will  accrue  to  the  project  as  a result 
of  normal  future  development  expected  to  locate  in  the  flood  plain  irre- 
spective of  project  construction.  Population  projections  made  by  the 
Office  of  Business  Economics  for  the  Appalachian  region  provided  guide- 
lines for  projecting  future  urban  development.  Population  projections 
for  the  nine-county  study  area  based  upon  historical  trends  are  presented 
on  figure  16-2.  As  a result  of  conditions  prevailing  in  both  the  im- 
mediate and  general  area  positive  growth  has  been  predicted  for  the  flood 
plain,  irrespective  of  project  construction.  Expansion  of  commercial 
development  is  forecast  as  a result  of  the  economic  impact  of  Cave  Run 
Reservoir,  which  is  presently  under  construction,  the  authorized  Falmouth 
Reservoir,  and  the  USDA  Reservoirs.  Future  growth,  out  of  necessity,  must 
occur  in  or  near  the  flood  plain  due  to  lack  of  other  level  lands  suitable 
for  development.  A growth  rate  of  200  percent  was  used  for  the  area  below 
Cave  Run  Reservoir  in  the  Cave  Run  General  Design  Memorandum.  Recently 
published  population  guidelines  by  OBE  provided  more  adequate  parameters 
for  determination  of  applicable  growth.  Accordingly  future  growth  factors 
were  applied  incrementally  over  the  flood  plain  profile,  increasing  from 
0 to  150  percent  (over  the  100-year  period  of  analysis)  for  urban  and 
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transportation  route  damages.  Straight  lint  growth  was  assumed  overtime 
for  the  intermediate  projections  in  1980,  2000,  and  2020.  Estimates  of 
flood  control  benefits  (excluding  crop  benefits)  were  further  adjusted  to 
include  the  secular  trends  in  real  per  capita  output  expected  to  occur 
during  the  project  life  from  an  expanding  economy  accompanied  by  increased 
productivity  and  investment.  This  increase  would  be  reflected  in  added 
values  to  properties  and  contents  in  the  overflow  area  resulting  in  pro- 
portionate increases  in  flood  damage  prevention  benefits.  Real  per  capita 
personal  income  is  projected  to  increase  at  a rate  of  two  percent  com- 
pounded annually.  Both  present  and  future  development  benefits  were 
adjusted  to  include  this  economic  expansion. 

Agricultural  yield  increases  utilized  a 0 to  100  percent  increment 
over  the  flood  plain  profile.  This  growth  curve  was  derived  from  a com- 
parison of  OBE  and  Ohio  River  Basin  Comprehensive  projections  for  agricul- 
tural areas,  and  an  adjusted  average  used  for  agricultural  projections. 
Increased  productivity  was  assumed,  based  on  the  continued  trend  in  increased 
acres  per  owner  and  resulting  from  more  efficient  land  use,  to  the  extent  of 
flood  frequency  limitations  prevailing  at  the  lower  elevations. 

Sample  computations  defining  the  methodology  utilized  for  determining 
flood  damage  prevention  benefits  from  future  growth  and  the  economic  in- 
crease adjustment  to  the  future  growth  benefits  are  presented  below  by  steps. 
These  computations  show  average  annual  benefits  from  prevention  of  flood 
damages  to  growth  between  1980  and  2070,  inclusive,  and  average  annual 
benefits  resulting  from  the  economic  increase  adjustment  to  these  future 
growth  benefits.  Sample  flood  damage  prevention  benefit  computations 
reflecting  1980  conditions  and  values  have  been  presented  previously.  The 
future  growth  computations  furnished  below  will  complete  the  sample  flood 
damage  prevention  benefit  presentation. 

Step  1 - Elevation  damage  curves  reflecting  1968  conditions  and  values 
were  projected  upward  to  reflect  2070  conditions  (see  exhibits 
16-10  through  -13).  Average  annual  damages  in  2070  are  estimated 
to  be  $8,260  (from  exhibit  16-14).  However,  this  AAD  does  not 
account  for  the  economic  increase  adjustment  from  1968  to  1980. 

Step  2 - Assume  straight  line  growth  between  1980  and  2070.  Further, 
assume  that  2070  AAD  would  increase  by  an  amount  equal  to  the 
economic  increase  adjustment  from  1968  to  1980.  By  this  latter 
assumption  2070  average  annual  damages  prevented  will  be  equal 
to  $8,260  plus  $1,020  or  $9,280. 

Step  3 - Determine  the  average  annual  equivalent  value  of  a gradient  series 
from  $5,810  in  1980  to  $9,280  in  2070  over  a 100-year  period  from 
1970  at  a 3^;%  interest  rate  as  follows: 

($9,280-$5,810)(.2641) (29 . 03937) (. 72627) (. 03388) 

= ($3,470)  (. 18871)  = $655 

Average  annual  benefits  to  future  development  between  1980  and 
2070  are  $655.  The  assumptions  and  computations  utilized  to 
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Figure  16'  1-7  Average  Annuel  Aenefitt  to  Future  Development  Between  I960  end  2070. 


Step  4 - To  this  point  benefits  to  1980  (present)  development  and  benefits 
to  development  expected  from  1980  to  2070  have  been  calculated. 

An  economic  increase  adjustment  was  included  in  benefits  to  1980 
development.  Such  an  adjustment  must  be  added  to  future  growth 
benefits  between  1980  and  2070.  As  previously  discussed,  the 
economic  increase  adjustment  is  based  on  increases  expected  in 
real  per  capita  income.  This  parameter  is  expected  to  increase 
from  a 1980  base  index  of  100  to  an  index  of  500  in  2070,  a net 
increase  of  400  percent.  This  projection  is  on  the  conservative 
•*  side  of  the  27.  compound  growth  presently  assumed  for  real  per 

capita  income  growth.  The  analysis  for  economic  increase  adjust- 
ment from  1980  to  2070  is  furnished  by  the  following  computations 
and  shown  graphically  on  figure  16-16. 

(1)  Average  annual  benefits  to  1980  (present)  development 
(1980-2070  period)  = $5,810. 
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(2)  Average  annual  benefits  to  growth  between  1980  and  2070 
(1980-2070  period)  = $920. 

(3)  Average  annual  benefits  to  1980  present  development  plus 
growth  between  1980  and  2070  (1980  to  2070  period)  = $6,730. 

(4)  Average  annual  benefits  to  1980  present  development  plus 
growth  between  1980  and  2070  excluding  agricultural  benefits 
(1980  to  2070  period)  = $5,370. 

(5)  Increase  $5,370  by  400  percent:  ($5,370)(5)  = $26,850. 

(6)  Determine  the  average  annual  equivalent  value  of  a gradient 
series  from  $6,730  in  1980  to  $26,850  in  2070  over  a 100-year 
period  from  1970  to  2070  at  3^7°  interest  rate  as  follows: 
($26, 850-$6, 730) (.2641) (29. 03937) (.72627) (.03388)  = 

($20, 120)(. 18871)  = $3,800. 


BENEFITS  (HOOO) 


I, ami  Enhancement  - Benefits  attributable  to  the  increased  or 
higher  utilization  of  property  made  possible  through  provision  of  flood 
protection,  consist  of  the  increase  in  earning  power  of  the  land  as 
measured  by  the  equivalent  increase  in  market  value  of  lands  that  were 
formerly  undeveloped  or  only  partially  developed  due  to  flood  hazards. 

It  is  assumed  that  probable  future  use  of  land,  in  the  absence  of  project 
construction,  will  continue  to  be  primarily  directed  by  the  present  and 
past  agricultural  orientation. 

Probable  future  land  use  following  implementation  of  the  proposed 
plan  is  exemplified  by  the  potential  acreage  demand  presented  in  table 
16-11  for  the  developmental  plan.  The  related  general  land  use  scheme 
is  presented  pictorially  on  exhibits  16-2,  -3,  and  -4.  Current  values 
of  the  land  were  determined  and  projections  made  of  future  values,  taking 
into  consideration  the  location  of  the  land  relative  to  transportation 
facilities,  utilities,  etc.  There  are  approximately  593  acres  subject  to 
enhancement,  having  a present  value  of  $237,200  and  a projected  value  of 
$890,000  with  flood  protection.  Projected  value  is  exclusive  of  the 
earning  power  reflecting  the  additional  investments  required  for  develop- 
ment. Discounting  this  increment  to  consider  a ten-year  conversion 
period,  postponed  benefit  realization,  and  spreading  over  the  project 
life  at  5 percent  interest  rates  (factor  = .05038),  yields  average 
annual  enhancement  benefits  of  $12,000.  User  benefits  expected  to 
accrue  to  local  protection  works  considered  at  Midland  are  summarized 
in  table  36. 

19.  EXPANSION  BENEFITS 

Expansion  benefits  are  defined  as  the  values  of  increased  wages 
stenining  from  project  construction,  the  measurement  of  which  occurs  in 
terms  of  salaries  and  wages.  The  assignment  of  expansion  benefits  is 
based  on  the  premise  that  projects  similar  to  Midland  can  do  much  for 
early  economic  stimulation  of  the  regional  economy  and  long  run  growth. 

The  premise  derives  from  the  fact  that  public  investment  in  resource 
development  can  result  in  increased  production  of  goods  and  services  in 
Appalachia  for  both  regional  and  national  consumption,  provided  the  area 
served  by  the  investment  is  otherwise  competitive.  By  the  provision  of 
flood  free  lands  and  a nucleus  of  public  investment  in  an  area  presently 
deficient  in  suitable  commercial  and  industrial  building  sites  and  in 
combination  with  an  expanding  transportation  system,  the  competitive 
ability  of  this  area  in  Appalachia  is  expected  to  be  enhanced. 

Expansion  benefits  are  the  values  of  goods  and  services  which 
indirectly  result  from  the  project  under  conditions  expected  with  the 
project  as  compared  to  conditions  expected  without  the  project.  Expansion 
benefits  are  presented  in  two  components.  One,  described  as  development 
benefits,  is  measured  in  terms  of  wage  and  salary  and  other  income  flows 
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generated  by  the  area  development  plan.  These  benefits,  attributable 
to  both  water  project  and  associated  public  investments,  are  creditable 
in  varying  degree  to  the  national  and  regional  accounts.  The  second 
component,  identified  as  redevelopment  benefits,  is  measured  in  terms 
of  the  wage  and  salary  components  of  expenditures  for  construction, 
operation,  and  maintenance  of  the  water  control  resource  projects. 

The  increase  of  wages  and  salaries  accruing  to  persons  who  otherwise 
would  be  unemployed  or  underemployed  is  creditable  to  both  the  national 
and  regional  accounts  and  the  remainder  only  to  the  regional  account. 

A comprehensive  study  of  the  present  economic  base,  future  con- 
tributive  potential,  and  project  impact  for  the  Midland  project's  area 
of  influence,  was  conducted  by  Spindletop  Research  Service,  in  conjunc- 
tion with  the  University  of  Kentucky  and  Corps  of  Engineers'  analyses. 
Basic  data  from  these  studies  were  used  in  the  derivation  of  project 
expansion  benefits. 

Developmental  Expansion  Benefits  - Assignment  of  developmental 
expansion  benefits  to  the  proposed  water  resource  plan,  necessitates 
an  analysis  of  the  developmental  investment  potential  with  and  with- 
out the  proposed  plan  of  flood  protection.  Hence,  the  direct  indica- 
tion of  project  impact  is  the  increment  in  benefits  initiated  by  the 
provision  of  flood  protection  measures  as  an  element  in  the  total 
development  plan.  The  extent  of  potential  development  with  flood  pro- 
tection provided,  has  been  presented  thus  far  as  the  developmental 
objective.  The  potential  development  would  be  substantially  reduced 
without  local  flood  protection.  Failure  to  provide  local  flood  pro- 
tection at  Midland  would  limit  the  size  of  the  industrial  district 
and  reduce  Midland's  development  potential  as  shown  in  table  16-37. 

The  smaller  acreage  available  for  residential  purposes  substantially 
reduces  the  population  potential  of  Midland.  Potential  wages  and 
private  investments  would  be  proportionately  less  under  this  develop- 
ment alternative. 
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TABLE  16-37 


MIDLAND  DEVELOPMENTAL  POTENTIAL 
UNDER  ALTERNATIVE  PLANS 


Alternative  A - Alternative  B - 

No  Further  Flood  Phased  Flood 

Protection  2/  Protection 


Categories 

1980 

2020 

1980 

2020 

Employment 

3,500 

9,600 

4,900 

24,000 

Wages  (million  $)  1/ 

30 

130 

42 

326 

Population 

4,100 

12,000 

4,700 

30,000 

Investments  ($1,000) 

Public 

56,209 

95,095 

59,126 

163,967 

Quas i- Pub lie 

1,592 

5,758 

2,243 

14,394 

Pr ivate 

23,460 

142,690 

39,485 

453,179 

Total 

81,261 

243,543 

100,854 

631,540 

1/  Level  of  wages  for 

a specific 

development  year. 

Figures  not 

cumulative . 

2/  No  flood  protection 

i other  than 

i Cave  Run 

Reservoir 

and  USDA 

s true  tures . 

The  annual  investments  used  in  deriving  developmental  expansion 
benefits  were  assumed  to  be  uniform  throughout  each  decade.  Economic 
life  of  the  project  is  computed  as  100  years.  Investments  were  dis- 
counted at  a 3-1/4  percent  interest  rate  to  1970  to  obtain  present 
values.  In  order  to  assure  a 100-year  economic  life,  replacement  of 
investment  was  developed  by  use  of  the  following  schedule: 


Public  50  years 

Residential  50  years 

Industrial  and  Commercial 

Buildings  (50%  of  investment)  50  years 

Equipment  (50%  of  investment)  25  years 


In  the  second  25  years,  the  investment  to  be  discounted  represents  a 
stacked  investment,  composed  of  an  initial  investment  plus  a replace- 
ment investment.  After  the  first  50  years  of  project  life  the  invest- 
ment to  be  discounted  is  represented  entirely  by  replacement  investment. 


Net  developmental  expansion  benefits,  resulting  from  the  investment 
increment  made  possible  by  provision  of  local  flood  protection  works 
defined  herein  are  presented  as  a part  of  table  16-41. 

Employment  and  Wages  - While  positive  growth  is 
forecast  by  economic  base  studies  without  the  Appalachian  Develop- 
ment Program,  the  nine-county  area's  heavy  out-migration  and  cyclical 
unemployment  are  expected  to  contribute  heavily  toward  its  lag  behind 
Appalachian  and  national  growth  rates.  Employment  and  population 
projections  for  OBE  sub-regions  9,  12,  and  13  provided  guidelines 
for  the  nine-county  projections.  Normal  and  benchmark  projections 
for  the  nine-county  labor  market  area  were  derived  by  disaggregation 
of  the  respective  sub-regions.  The  developmental  plan  has  been 
designed  to  utilize  the  unique  combination  of  resources  in  a manner 
which  results  in  net  national  and  regional  efficiency  gains,  while 
increasing  employment  and  income  opportunities,  and  stabilizing  the 
population. 

Midland  employment  forecasts  were  developed  separately  for  basic 
and  service  employment  groups.  Basic  employment,  which  includes  jobs 
in  medical,  university,  tourism,  and  manufacturing  facilities,  is 
identified  as  playing  a key  development  role  in  Midland's  economy. 
Potential  basic  employment  forecasts,  developed  by  Spindletop  Research 
Service,  were  determined  by  two-digit  Standard  Industrial  Category 
Code  (SIC)  based  on  Midland's  share  of  regional  employment.  Service, 
or  nonbasic,  employment  expected  to  be  generated  as  a result  of  the 
growth  in  basic  employment  at  Midland,  was  developed  through  the  use 
of  multipliers.  Distribution  of  basic  and  nonbasic  Midland  employ- 
ment potential  is  given  in  table  16-38. 

The  program's  potential  impact  on  employment  in  the  nine-county 
labor  market  area,  for  estimating  purposes,  is  considered  to  be  a 
direct  function  of  employment  opportunity  derived  by  Spindletop 
Research  Service  for  this  study.  Impact  of  the  maximum  development 
plan  is  shown  graphically  on  exhibit  16-15.  The  increment  in  job 
opportunities  (table  16-39)  was  added  to  the  historic  normal  pro- 
jection to  obtain  employment  impact.  Program  impact  on  population 
was  estimated  by: 

(1)  Projected  historic-normal  population  plus; 

(2)  Population/employee  ratios  for  1980,  2000,  and  2020,  times 
his toric-projected  employment  plus  employment  increment  of  develop- 
ment plan. 
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TOTAL  EMPLOYMENT  POTENTIAL  FOR  MIDLAND  1980  TO  2020  1/ 
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Total  Midland  Employment  4,850  9,280  13,590  18,030  23,990 


NUMftIRS 


POPULATION  AND  EMPLOYMENT  PROJECTIONS 
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EXHIBIT  16  15 


Imported  (Regional 

Account)  10,956  19,394  24,811  31,671  39,078 


Wage  and  salary  projections  were  derived  from  the  distribution 
of  Midland's  employment  into  skill  level  requirement  categories.  Dis- 
tribution of  skill  level  was  assumed  to  .be  the  same  as  data  represent- 
ing state  totals  based  on  Kentucky's  1960  distribution.  The  ability 
of  the  existing  labor  supply  to  meet  the  skill  needs  of  the  potential 
labor  force  base  is  illustrated  by  table  16-40.  With  exception  of  the 
professional  skills,  there  is  a substantial  excess  of  available  persons 
in  each  skill  level.  National  median  income  data  for  skill  levels  were 
adjusted  to  reflect  the  Kentucky  average.  Resulting  wage  and  salary 
projections  are  given  in  table  16-39,  by  skill  level.  Accompanying  the 
employment  and  wage  potential  estimated  for  Midland,  non-Midland  employ- 
ment and  wage  impact,  based  on  residency  of  Midland  employment  within 
the  nine-county  labor  market  area,  is  expected  to  benefit  as  illustrated 
by  the  secondary  assignments  of  table  16-39.  These  values  were  derived 
from  Midland  data. 


TABLE  16-40 

COMPARISON  OF  SUPPLY  AND  DEMAND 
OF  LABOR  SKILL  LEVELS 


Skill  Level 

Available  1966 

Need  1980 

Excess  or  (deficit) 

Laborers 

950 

152 

798 

Service 

2,072 

1,098 

974 

Operatives 

3,053 

684 

2,369 

Craftsmen 

1,277 

471 

806 

Sales 

1,026 

214 

812 

Clerical 

1,001 

706 

295 

Manager 

711 

289 

422 

Professional 

130 

1,136 

(1,006) 

Total 

10,220 

4,750 

5,470 
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local  hires  would  normally  be  expected  to  be  obtained  from  the 
ranks  of  unemployed  or  underemployed  to  the  extent  ot  the  available 
supply.  Those  wages  and  salaries  accruing  to  the  unemployed  or  under- 
employed are  normally  credited  to  both  the  national  and  regional 
accounts  as  a measure  of  increased  national  productivity.  However, 
in  consideration  of  the  forces  presently  at  work  to  reduce  unemploy- 
ment and  other  programs  which  will  probably  be  directed  to  that  end 
in  the  future,  the  wages  and  salaries  accruing  to  the  national  benefit 
account  have  been  reduced  as  depicted  in  figure  16-17. 


Figure  16-  17  Local  Wage  and  Salary  Ad|ui>ment  Curve 
For  National  Account. 


The  regional  account  is  increased  to  reflect  the  employees  who 
would  be  imported  from  outside  the  labor-shed.  This  assumption  is 
conservative  since  some  of  the  imports  may  come  from  the  unemployed 
or  underemployed  in  other  parts  of  the  country.  Thus,  the  regional 
account  reflects  the  wages  that  are  generated  by  the  project  and 
paid  to  all  workers  irrespective  of  where  they  are  located.  The 
wages  for  each  year  were  discounted  to  1970  at  3-1/4  percent  interest 
rate  and  credited  to  the  regional  and  national  accounts  to  the  extent 
that  they  (wages)  accrue  to  unemployed  or  underemployed. 

Table  16-41  presents  a summary  of  the  expansion  benefits  for 
the  development  with  and  without  the  local  flood  protection  project 
and  also  shows  the  incremental  benefits  attributable  to  the  project. 
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TABLE  16-41 
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Redevelopment  Expansion  Benefits  - The  proposed  local  flood 
protection  project  at  Midland  is  located  in  an  area  designated  as 
a redevelopment  area  in  accordance  with  Public  Law  87-27.  The  area 
unemployment  rate  for  Bath  and  Rowan  Counties,  Kentucky,  is  classi- 
fied as  persistent,  and  as  such  the  cost  of  labor  used  in  project 
construction  is  credited  as  redevelopment  project  benefits  under  pro- 
visions of  the  law.  Detailed  analysis  of  construction  costs  for 
similar  projects  in  the  Louisville  District,  Corps  of  Engineers, 
indicates  labor  costs  to  be  about  50  percent  of  project  construction 
costs  (exclusive  of  lands  and  damages).  Further  analysis  was  made 
to  determine  the  degrees  of  skill  required  in  project  construction, 
operation,  and  maintenance,  and  what  portion  of  these  labor  skills 
could  be  furnished  from  locally  unemployed  or  underemployed.  The 
results  of  these  studies  are  presented  as  a part  of  table  16-42. 


TABLE  16-42 

LABOR  SKILL  REQUIRED  FOR  MIDLAND 
LOCAL  PROTECTION  PROJECT 


I tern 

Labor 

Required 

(percent) 

Cons truction 

Skilled 

56 

Semi-skilled 

17 

Unskilled 

27 

Total 

100 

Supplied  Redevelopment  Factor 
Locally  National  Regional 

(percent)  Account  Account 


25 

0.14 

0.56 

50 

0.08 

0.17 

100 

0.27 

0.27 

0.49 

1.00 

Operation  and  Maintenance 


Skilled 

20 

25 

0.05 

0.20 

Semi-skilled 

40 

50 

0.20 

0.40 

Unskilled 

4C 

100 

0.40 

0.40 

Total 

100 

0.65 

1.00 

Redevelopment  benefits  credited  to  the  regional  account  consist 
of  the  average  annual  equivalent  of  all  wages  paid  for  labor  used  in 
construction,  operation,  and  maintenance  of  the  water  resource  project. 
Benefits  credited  to  the  National  account  are  the  wage  payments  made 
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to  persons  who:  would  otherwise  be  unemployed  and  underemployed; 

live  in  the  redevelopment  area  within  commuting  distance  of  the 
project;  possess  the  necessary  skills  required  for  project 
construction.  Summarized  as  part  of  table  16-42  are  the  skill 
requirement  factors  creditable  to  the  regional  and  national  accounts. 
Derivation  of  redevelopment  benefits  utilizing  factors  presented  in 
table  16-42  Is  presented  in  table  16-43. 


TABLE  16-43 


REDEVELOPMENT  BENEFITS  FOR  MIDLAND 
LOCAL  PROTECTION  PROJECT 
($1,000)  1/ 


Annua  1 

Redevelopment  Benefits 

I tern 

Expenditure 

Labor  2/ 
Cos  ts 

National 
Account  3/ 

Regional 
Account  4/ 

Construction 

2,503 

1,252 

5.9 

12.0 

Annual  Operation 
and  Maintenance 

30 

21 

1.0 

6.0 

Total  Benefits 

6.9 

18.0 

1/  Benefits  accrue  to  first  10  years  of  first  phase  construction  with 
zero  accumulation  1970  to  1979. 

2/  Labor  cost  is  estimated  to  be  50  percent  of  construction  cost  less 
lands  and  damages;  70  percent  of  operation  and  maintenance 
expenditures . 

2/  Using  3-l/47o  interest  rate  and  the  appropriate  redevelopment  factor, 
future  benefits  were  discounted  to  reflect  a 20-year  time  horizon 
for  future  expenditures. 

4/  Discounted  where  applicable  for  3-1/4%  interest  rate  and  accelerated 
growth  curve  for  future  expenditures. 


20.  INTANGIBLE  BENEFITS 

Intangible  benefits  are  those  benefits  which,  although  recognized 
as  having  real  value  in  satisfying  human  needs  or  desires,  are  not 
fully  measurable  in  monetary  terms,  or  are  incapable  of  such  expression 
in  formal  analysis.  Inasmuch  as  major  floods  usually  occur  in  the 
winter  months  and  are  occasioned  by  rapid  rises,  the  dangers  to  life 
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and  health  are  compounded.  Although  no  loss  of  life  or  epidemic 
diseases  have  been  recorded  as  directly  attributable  to  floods  in 
recent  years,  the  danger  is  ever  present.  Also  of  importance  is  the 
adverse  effect  of  prolonged  periods  of  inundation  on  the  general 
welfare.  During  major  floods,  such  as  the  occurrences  of  February 
1939  and  February  1962,  communications  are  interruped,  utilities 
become  inoperative  and  transportation  routes  impassable.  These 
breakdowns  in  communications  and  service  result  in  delays  in  evac- 
uation, prevent  the  rendering  of  needed  assistance,  and  add  to  the 
already  difficult  problem  of  rehabilitation. 
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SECTION  VI  - ECONOMIC  ANALYSIS 
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21.  INDICES  OF  PERFORMANCE 

Element  One  of  the  plan  - the  water  control  structures  - will 
function  as  one  unit  of  an  integrated  water  resource  development 
system.  Cave  Run  Reservoir  and  the  USDA  structures  on  Triplett  and 
Salt  Lick  Creeks  constitute  the  other  units  of  this  system.  This 
system  will  alleviate  flooding,  have  the  potential  to  meet  water 
supply  and  water  quality  control  needs,  provide  needed  opportunity 
for  outdoor  recreation,  and  create  a favorable  physical  environment 
for  private  and  public  investment  and  attendant  economic  expansion 
which  comprises  Element  Two  of  the  plan.  The  water  control  units 
will  operate  as  a system.  However,  this  economic  analysis  deals  only 
with  local  flood  protection  works  (Element  One)  and  a land  use  and 
investment  plan  (Element  Two)  of  a comprehensive  developmental  plan  at 
Midland.  Other  units  of  the  water  control  system,  i.e..  Cave  Run 
Reservoir  and  USDA  structures,  either  have  been  or  will  be  treated  in 
other  reports.  See  Appendix  A - Agriculture,  Forestry  and  Conservation 
for  details  on  USDA  recommendations. 

Average  annual  economic  costs  of  the  water  control  structures  and 
of  the  economic  expansion  plan  at  Midland  are,  respectively,  $170,000 
and  $9,620,000;  resulting  in  a total  average  annual  investment  at 
Midland  of  $9,790,000.  User  benefits,  i.e.,  flood  damage  prevention 
and  land  enhancement  benefits,  resulting  from  installation  of  the  local 
protection  project  amount  of  $64,000  annually.  Redevelopment  benefits 
would  increase  this  estimate  to  $70,900  annually.  A traditional 
’ benefit-cost  analysis  based  upon  this  annual  benefit  and  an  annual  cost 

of  $170,000  yields  a ratio  of  0.41  to  1.0.  Therefore,  construction  of 
the  local  protection  project  cannot  be  justified  by  user  benefits  alone. 

This  investigation  focuses  on  economic  development  of  this  sub- 
area  of  the  Appalachian  Region.  A basic  objective  of  works  proposed 
under  the  Appalachian  program  is  to  expand  economic  opportunities 
within  the  region.  Expanding  employment  opportunities  and  thereby 
increasing  the  annual  wage  bill  is  a primary  method  of  achieving  this 
objective.  In  this  regard  a ratio  of  increased  wage  payments  to  costs 
>'  affords  a relative  index  of  performance  of  the  complete  developmental 

plan.  Increased  wage  payments  resulting  from  the  selected  plan  are 
. wages  resulting  from  employment  on  construction  of  the  local  protection 

.1  works  plus  wages  from  employment  arising  from  expanded  economic  activity 

occasioned  by  the  complete  development  plan.  Annual  wages  from  these 
sources  total  $92,380,000.  Based  on  these  annual  wages  and  the  total 
annual  cost  of  the  selected  plan  ($9,790,000)  the  index  of  performance 
is  9.4. 

22.  COST  ALLOCATION 

Cost  allocation  studies  were  not  required  in  this  investigation 
since  no  multipurpose  works  are  being  evaluated. 
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SECTION  VII  - COST  SHARING 


23 . APPLICABLE  LEGISLATION 

With  respect  to  the  flood  control  features  of  the  plan,  local 
interest  requirements  would  be  in  accord  with  the  Federal  policy 
given  in  Section  201  of  the  1958  Flood  Control  Act  (Public  Law  85-500), 
which  provides  that  usual  requirements  of  local  cooperation  are  those 
specified  in  Section  3 of  the  1936  Flood  Control  Act,  as  follows: 

"That  hereafter  no  money  appropriated  under  authority  of  this  Act 
shall  be  expended  on  the  construction  of  any  project  until  States, 
political  subdivisions  thereof,  or  other  responsible  local  agencies 
have  given  assurances  satisfactory  to  the  Secretary  of  War  (Army)  that 
they  will  (a)  provide  without  cost  to  the  United  States  all  lands, 
easements,  and  rights-of-way  necessary  for  the  construction  of  the 
project,  except  as  otherwise  provided  herein;  (b)  hold  and  save  the 
United  States  free  from  damages  due  to  the  construction  works;  (c) 
maintain  and  operate  all  the  works  after  completion  in  accordance 
with  regulation  prescribed  by  the  Secretary  of  War  (Army)...."  In 
addition  to  these  usual  local  requirements,  non-Federal  interests 
would  also  be  required  to  (d)  prevent  obstruction  or  encroachment  on 
flood  carrying  capacities  of  the  channels;  (e)  assume  title  to  all 
Federal  interests  in  lands,  easements  and  rights-of-way  acquired  by 
the  United  States  in.  lieu  of  non-Federal  acquisition  as  each  phase 
becomes  operational.  With  respect  to  the  developmental  plans  (Element 
Two),  there  is  no  Federal  legislation  dealing  specifically  with 
division  of  responsibilities  in  this  regard. 

24.  APPORTIONMENT  OF  COSTS 

Apportionment  of  costs  between  Federal  and  non-Federal  interests 
is  made  according  to  the  following  criteria  and  summarized  in  table 

16-44. 

Non-Federal  interests  have  been  apportioned  the  costs  of  all 
lands  and  rights-of-way  required  for  construction  of  the  local  pro- 
tection projects  and  all  costs  associated  with  their  operation  and 
maintenance.  Since  an  expanded  levee  section  is  required  to  accom- 
modate U.S.  Highway  60  the  net  difference  in  costs  between  this 
expanded  section  and  a standard  levee  section  has  been  apportioned 
to  non-Federal  interests. 


No  windfall  benefits  of  unconscionable  magnitude  are  expected  to 
accrue.  Therefore,  no  cost  sharing  is  required  relative  to  the  enhance- 
ment aspects  of  the  levee  plan. 


TABLE  16-44 


APPORTIONMENT  OF  COSTS  BETWEEN  FEDERAL 


AND  NON-FEDERAL 

INTERESTS 

I terns 

Federal 

Non-Federal 

Total 

FIRST  COST  1/ 

Water  Resource  Plan 

Phase  I (1980) 

$2,364,000 

$276,000 

$2,640,000 

Phase  II  (2000) 

3,834,000 

306,000 

4,140,000 

Phase  III  (2020) 

1,366,000 

84,000 

1,450,000 

Totals 

$7,564,000 

$666,000 

$8,230,000 

ANNUAL  CHARGES  2/ 

Phase  I 

$ 58,100 

$ 31,900 

$ 90,000 

Phase  II 

49,700 

18,300 

68,000 

Phase  III 

9,500 

2,500 

12,000 

Totals 

$ 117,300 

$ 52,700 

$ 170,000 

_1/  July  1968  Prices 

2J  AAE  Charges  During  100-year  Project  Life. 


25.  STATE  AND  LOCAL  ASSURANCES*/ 

Prior  to  initiation  of  construction  of  the  flood  control  plan, 
non-Federal  interests  must  furnish  assurances  satisfactory  to  the 
Secretary  of  the  Army  that  they  will: 

{1)  Provide  without  cost  to  the  United  States  all  lands, 
easements,  rights-of-way,  and  alterations  and  relocations  necessary 
for  the  construction  and  operation  of  the  plan. ; 

(2)  Hold  and  save  the  United  States  free  from  damages  due  to 
the  construction  works; 

(3)  Operate  and  maintain  the  completed  works  in  accordance 
with  regulations  prescribed  by  the  Secretary  of  the  Army; 

(4)  Prevent  encroachments  in  ponding  areas  and  channels; 

(5)  Assume  title  to  Federal  interests  (in  lieu  of  acquisition) 
in  project  units  as  construction  of  each  phase  is  completed. 

(6)  Hold  and  save  the  United  States  free  from  all  water  rights 
*/  see  paragraph  29  for  a discussion  of  necessary  assurances. 
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claims  resulting  from  implementation  and  operation  of  the  plan; 
and 


(7)  Satisfy  the  Secretary  of  the  Army  that  there  is  reason- 
able assurance  that  programs  and  measures  necessary  for  the  accomplish- 
ment of  the  economic  development  objectives  of  the  developmental  plan 
will  be  instituted  and  supported  in  such  manner  as  to  secure  the 
effective  realization  of  the  plan  set  forth  in  this  report. 

Satisfactory  letters  of  assurances  have  been  received  from  the 
Commonwealth  of  Kentucky  and  the  Gateway  Area  Development  Council. 

These  letters  are  included  herein  as  exhibits  16-16,  and  16-17, 
respectively. 
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LOUIE  a.  NUNN 
aOVKRMON 

Commonwealth  of  Kentucky 

Department  of  Natural  Resources 

Division  of  Water 
Frankfort.  Kentucky  AO6O1 

August  29,  1969 


JAMES  S.  SHROPSHIRE 

COMMISSIONER 

JEWEUL GRAHAM 
oinccton 

TELEPHONE  804-5980 


Colonel  John  C.  H.  Lee,  Jr. 

Corps  of  Engineers 
Office  of  Appalachian  Studies 
P.  O.  Box  1159 
Cincinnati,  Ohio  45201 

Dear  Colonel  Lee: 

I have  reviewed  the  draft  report  on  the  Midland  Local  Protection  Project  in 
Bath  and  Rowan,  Kentucky,  and  have  found  the  developmental  plan  presented 
therein  unique  in  its  concepts  and  objectives. 

We  note  that  implementation  of  this  project  would  require  assurances  of 
participation  by  non-Federal  interests  in  the  construction  and  maintenance 
of  the  works.  It  is  also  indicated  that  such  non-Federal  interests  would 
be  required  to  accept  the  civil  responsibility  for  the  works,  police  the 
project,  and  assure  measures  necessary  for  accomplishing  the  economic 
development  objectives  of  the  plan. 

There  is  no  precedent  for  the  Commonwealth  having  assumed  the  above 
noted  responsibilities  in  other  local  flood  protection  projects.  Local 
participation  in  such  projects  has  been  by  existing  local  governmental 
entities  or  by  local  groups  organized  and  endowed  with  the  necessary 
authority  to  participate  in  a specific  project.  Acceptance  by  the  Common- 
wealth of  the  non-Federal  responsibilities  for  the  Midland  Local  Pro- 
tection Project  would  be  subject  to  criticism  by  communities  presently 
supporting  such  projects  and  would  imply  a similar  responsibility  by 
the  Commonwealth  in  future  local  flood  protection  projects. 

The  Commonwealth  is  aware  that  the  effective  realization  of  the  plan 
set  forth  in  the  report  would  be  of  significant  benefit  to  the  area.  However, 
it  is  considered  advisable  that  non-Federal  participation  in  the  project 
be  through  a proper  local  governmental  entity  established  for  that  purpose. 
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Colonel  Lee 
August  29,  1969 
Page  2 


The  Gateway  Area  Development  District,  Inc. , has  indicated  its  willingness 
to  provide  all  of  the  assurances  required  of  non-Federal  interests  in 
implementation  of  the  project  upon  being  legally  empowered  to  discharge 
the  responsibilities. 

The  Commonwealth  of  Kentucky  will  actively  support  measures  to  establish 
The  Gateway  Area  Development  District,  Inc. , or  other  proper  organization 
as  a legal  entity  for  the  purpose  of  discharging  the  local  responsibilities 
associated  with  the  Midland  Local  Protection  Project. 

Also,  the  Commonwealth  will  support  the  programs  and  measures  necessary 
for  the  accomplishment  of  the  economic  development  objectives  of  the 
developmental  plan  so  as  to  secure  the  most  effective  realization  of  the 
plan  described  in  the  report. 


Sincerely  yours. 


Jewell  Graham,  Director 
Division  of  Water 
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GATEWAY  AREA  DEVELOPMENT  DISTRICT,  INC. 
P.  0.  BOX  107 

OWINGSVI LLE , KENTUCKY  40360 
August  25,  1969 


Colonel  John  C.  H.  Lee,  Jr. 

Director,  Office  of  Appalachian  Studies 

Corps  of  Engineers 

Department  of  the  Army 

P.  0.  Box  1159 

Cincinnati , Ohio  45201 

Dear  Colonel  Lee: 

As  President  of  the  Gateway  Area  Development  District,  incorporated 
as  a non-profit  corporate  entity  serving  Bath,  Rowan,  Menifee,  Morgan, 
and  Montgomery  Counties,  I have  completed  my  review  of  the  draft 
report  on  the  Midland  Local  Protection  Project  in  Bath  and  Rowan 
Counties,  Kentucky  and  feel  that  the  project,  as  now  formulated, 
will  be  of  significant  benefit  to  the  Gateway  Development  District 
in  releasing  the  development  potential  of  the  Midland  Plan.  Let 
me  further  assure  you  that  the  Midland  project  has  been  established 
as  Gateway's  top  priority  program. 

I understand  that  implementation  of  the  Midland  Local  Protection 
Project,  as  currently  proposed,  would  require  participation  by  the 
Gateway  Development  District.  I further  understand,  however,  that 
a non-public  agency  cannot  assume  all  of  the  commitments  necessary 
to  assure  the  federal  government  that  lands,  rights,  and  financial 
commitments  will  be  met  in  accordance  with  project  plans.  Acting 
on  behalf  of  the  Gateway  Development  District  Board,  I have  formally 
requested  the  State  of  Kentucky  to: 

(1)  Assume  the  guarantee  of  non- federal  commitments  for 
the  project  with  the  understanding  that  the  Gateway 
Area  Development  District,  acting  on  behalf  of  the 
municipality  and  fiscal  courts  in  question,  will 
assume  actual  responsibility  for  providing  and 
guaranteeing  the  commitments  mentioned  in  this  letter. 

(2)  At  such  time  as  there  is  appropriate  local  authority 
to  accept  the  full  legal  responsibility  as  dictated 
by  the  U.  S.  Army  Corps  of  Engineers,  the  State 

will  transfer  full  responsibi li ty  to  the  local  authority. 

Therefore,  acting  as  the  designated  representative  of  the  Gateway 
Area  Development  District,  I hereby  indicate  the  intent  of  the  Gateway 
Development  District,  in  concert  with  the  State  of  Kentucky,  to: 
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(a)  Provide  without  cost  to  the  United  States  all  lands,  ease- 
ments, rights-of-way,  and  alterations  and  relocations  necessary  for 
the  construction  and  operation  of  the  plan  at  an  estimated  cost  of 
$666,000; 

(b)  Hold  and  save  the  United  States  free  from  damages  due  to 
the  construction  works; 

(c)  Operate  and  maintain  the  completed  works  in  accordance  with 
regulations  prescribed  by  the  Secretary  of  the  Army  at  an  estimated 
annual  cost  of  $84,700; 

(d)  Prevent  encroachments  in  ponding  areas  and  channels; 

(e)  Assume  title  to  Federal  interests  (in  lieu  of  acquisition) 
in  project  units  as  construction  of  each  phase  is  completed; 

(f)  Hold  and  save  the  United  States  free  from  all  water  rights 
claims  resulting  from  implementation  and  operation  of  the  plan;  and 

(g)  Satisfy  the  Secretary  of  the  Army  that  there  is  reasonable 
assurance  that  programs  and  measures  necessary  for  the  accomplishment 
of  the  economic  development  objectives  of  the  developmental  plan  will 
be  instituted  and  supported  in  such  manner  as  to  secure  the  effective 
realization  of  the  plan  set  forth  in  the  report. 

With  regard  to  the  above,  since  at  this  time  it  appears  that  all  our 
available  capital  resources  will  be  needed  for  construction  of  roads, 
sewers  and  other  public  works  and  preparation  of  commercial  and 
industrial  sites,  we  hereby  request  that  all  non-Federal  first  costs 
for  Phase  I of  the  plan  be  initially  funded  by  the  Federal  Government, 
including  provisions  of  (a)  above  at  an  estimated  cost  of  $276,000 
and  (c)  above  at  an  estimated  annual  cost  of  $34,700.  We  do  intend, 
however,  to  repay  said  costs  plus  interest  during  construction  within 
60  years  from  the  date  that  each  project  unit  of  Phase  I becomes  opera- 
tional, at  a repayment  rate  that  is  satisfactory  to  the  Secretary  of 
the  Army.  I would  hope  that  no  interest  will  accrue  during  the  first 
ten  years  after  each  unit  cf  Phase  I becomes  operational. 

At  such  time  as  detailed  planning  is  undertaken  for  the  Midland 
projects,  the  Gateway  Development  District,  acting  for  itself  or  on 
behalf  of  any  interested  political  subdivision,  and  in  cooperation 
with  the  State  of  Kentucky,  reserves  the  right  to  recommend  to  and 
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negotiate  with  the  Corps  of  Engineers  concerning  modifications 
or  additional  project  purposes  which  may  be  deemed  mutually 
desirable. 

Thank  you. 


Very  truly  yours, 

CUueee/ 


Caswell  P.  Lane 
President 


CPL :par 
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26.  FEDERAL  AGENCIES 

In  the  course  of  preparing  this  Chapter,  contacts  and  liaison 
were  made  with  interested  Federal  agencies.  Federal  agencies,  which 
have  been  contacted  or  that  have  contributed  to  the  preparation  of  the 
plan,  are  listed  below. 

The  Appalachian  Regional  Commission  (ARC)  funded  a study  to 
determine  the  economic  potential  of  a regional  urban  center  at  Midland 
and  to  determine  alternative  institutional  organizations  necessary  to 
administer  a developmental  program  of  that  magnitude. 

The  Federal  Water  Pollution  Control  Administration,  Department 
of  Interior,  has  made  a cursory  investigation  to  determine  the  need 
for  water  quality  control  in  the  Midland  area.  Their  investigation 
indicates  that  60  cfs  will  be  needed  by  2020.  This  flow  would  be 
supplied  by  Cave  Run  Reservoir. 

The  Economic  Research  Service,  the  Forest  Service,  and  the 
Soil  Conservation  Service  (SCS) , all  U.S.  Department  of  Agriculture 
agencies,  have  investigated  solutions  to  water  and  land  resource 
problems  preventing  or  hindering  economic  growth  and  development  in 
the  Triplett  Creek  watershed.  The  investigation  and  report  was  a 
joint  effort  of  these  agencies  and  was  made  under  authority  of  Section 
206  of  the  Appalachian  Regional  Development  Act  of  1965.  Nineteen 
floodwater  retarding  structures  were  considered  in  the  study.  The 
work  plan  for  Salt  Lick  Creek  watershed  has  been  completed.  This  plan 
includes  five  floodwater  retarding  structures,  one  multiple-purpose 
structure,  channel  improvements  and  watershed  treatment.  These 
structures  would  supplement  local  flood  protection  works  at  and  in 
the  vicinity  of  Salt  Lick  as  considered  herein.  The  State  Conserva- 
tionist (SCS)  stated  in  a letter  dated  8 August  1968  that  works  as 
defined  herein  do  not  appear  to  adversely  affect  any  projects  they 
have  or  expect  to  have  in  the  area. 

The  Bureau  of  Outdoor  Recreation,  Department  of  the  Interior, 
stated  in  their  letter  of  20  August  1968  that  because  of  personnel 
limitations  and  the  time  schedule  no  comments  could  be  furnished  at 
the  time. 

The  Bureau  of  Sport  Fisheries  and  Wildlife,  Department  of  the 
Interior,  stated  in  their  letter  of  16  October  1968  that,  aside  from 
the  possible  effects  of  a levee  section  on  a proposed  fish  hatchery 
immediately  below  Cave  Run  dam,  they  do  not  believe  the  local  pro- 
tection project  would  significantly  effect  the  area's  fish  and 
wildlife  resources. 
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27.  NON-FEDERAL  AGENCIES 

The  Area  Development  Office  of  the  Commonwealth  of  Kentucky; 
the  Institute  for  Environmental  Services,  University  of  Kentucky; 
the  Spindletop  Research  Center;  the  Midland  Industrial  Foundation; 
and  the  Gateway  Area  Development  Council  have  all  been  working  toward 
formulating  a development  plan  for  Midland.  Contact  with  these 
organizations  has  been  maintained  throughout  the  course  of  this 
investigation.  Also,  the  Kentucky  Department  of  Highways  has  been 
contacted  concerning  the  location  and  grade  of  Interstate  64  in  the 
study  area.  The  Kentucky  Department  of  Fish  and  Wildlife  Resources 
has  concurred  with  the  U.S.  Bureau  of  Sport  Fisheries  and  Wildlife 
views . 

28.  PUBLIC  HEARINGS 

(At  this  time  the  scheduling  of  a public  hearing  on  the  over-all 
plan  of  development  for  Midland  has  been  delayed,  pending  completion 
of  control  measures  necessary  to  assure  the  success  of  the  planned 
development  and  preclude  unconscionable  profiteering  or  adverse  develop- 
ment of  the  area.  This  hearing  is  currently  expected  to  be  held  in  late 
June  or  early  July  1969  after  satisfactory  completion  of  regulatory 
measures) . 

29.  PROCEDURES  FOR  PLAN  IMPLEMENTATION 

The  successful  consummation  of  the  proposed  plan  of  development  of 
the  Midland  area  will  be  dependent  upon  the  construction  of  the  flood 
protection  works  by  the  Corps  of  Engineers  and  vigorous,  aggressive 
action  by  the  local  development  organization,  augmented  and  supplemented 
by  the  appropriate  Commonwealth  agencies.  Close  coordination  is  essen- 
tial, especially  in  regard  to  any  necessary  adjustment  of  the  local  flood 
protection  construction  schedule  to  dovetail  with  attainment  of  develop- 
ment levels  requiring  departures  from  the  schedule  proposed  to  provide 
protection  to  specific  areas  as  their  development  is  initiated. 

Since  the  area  has  lagged  behind  in  its  development , there  is  not 
the  fiscal  base  which  will,  at  this  time,  permit  the  local  interests 
to  pay  or  contribute  in  kind  the  non-Federal  first  costs  of  Phase  I 
of  Element  One  of  the  plan  (namely;  lands,  easements  and  rights-of- 
way).  Available  capital  will  be  fully  obligated  to  undertake  the 
capital  outlays  necessary  for  construction  of  public  works  and  the 
preparation  of  industrial  sites.  In  order  that  growth  and  development 
may  occur  in  the  area,  which  will  not  happen  without  significant  local 
participation  and  leadership,  it  is  concluded  that  all  non-Federal 
first  costs  for  Phase  I of  the  plan  should  be  initially  funded  by  the 
Federal  Government,  if  so  requested  by  non-Federal  interests.  All 
non-Federal  first  costs  initially  assumed  by  the  United  States  for 
acquisition,  performance,  or  assumption  of  non-Federal  responsibilities. 
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plus  interest  during  construction,  should  be  repaid  by  such  non- 
Federal  interests  with  interest  compounded  annually,  within  60  years 
from  the  date  that  each  item  for  which  the  acquisition  and  performance 
is  accomplished  becomes  operational,  at  a repayment  rate  that  is 
satisfactory  to  the  Secretary  of  the  Army.  During  the  first  ten  years 
after  each  project  unit  of  Phase  I becomes  operational  no  interest 
should  accrue  and  repayment,  although  it  nay  be  made,  should  not  be 
required.  The  interest  rate  should  be  determined  in  accordance  with 
the  formula  set  forth  in  the  Water  Supply  Act  of  1958,  P.L.  85-500, 
as  amended.  I t is  assumed  that  before  initiation  of  Phase  II  of  the 
plan  the  area's  tax  structure  will  be  improved  to  the  point  where  it 
can  provide  the  required  non-Federal  funds. 

The  Corps  of  Engineers  would  be  responsible  for  acquisition  and 
other  local  interest  requirements  for  Phase  I only.  Also,  as  the 
construction  agency,  the  Corps  of  Engineers  would  be  responsible  for 
the  design  and  construction  of  the  local  flood  protection  works  of 
all  phases  of  the  project. 

The  Gateway  Area  Development  Council,  or  its  successor  organization 
as  established  by  laws  of  the  Commonwealth  of  Kentucky,  would  be 
responsible  for  furnishing  required  assurances  of  the  assumption  and 
discharge  of  the  non-Federal  responsibilities  connected  with  the  local 
flood  protection  project. 

Realization  of  the  plan's  potential  benefits  are  dependent,  to  a 
large  degree,  on  the  initiative  and  vigor  of  non-Federal  interests  in 
attracting  industry  to  the  area.  Therefore,  prior  to  commencement  of 
construction  of  any  unit  of  the  plan,  the  Secretary  of  the  Army, 
should  determine  to  his  satisfaction  that  there  is  reasonable  assurance 
that  programs  and  measures  necessary  to  accomplish  the  economic  develop- 
ment objectives  of  the  over-all  plan,  particularly  as  set  forth  in 
Element  2 of  the  plan,  will  be  instituted  in  such  manner  as  to  secure 
the  effective  realization  of  the  plan  set  forth  in  this  report.  The 
Secretary's  determination  should  be  based  upon: 

(1)  Existence  of  a competent  and  appropriate  public  body,  quasi- 
public body,  or  private  non-profit  development  corporation,  which  is 
empowered  to  achieve  the  economic  development  objectives  of  the  plan 
and  to  furnish  assurances  of  non-Federal  participation  as  specified 
above  and  as  may  not  be  furnished  by  other  non-Federal  interests; 

(2)  Receipt  of  all  assurances  of  non-Federal  participation 
as  specified  above; 

(3)  Implementation  of  those  programs  and  measures  necessary  to 
achieve  the  economic  development  objectives  of  the  plan,  which  pro- 
grams and  measures  shall  assure  that  the  necessary  lands  shall  be 
available  and  that  profiteering  in  the  private  sector  shall  be  pre- 

c luded . 
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SECTION  IX  - CONCLUSIONS 

30.  CONCLUSIONS 

The  Midland  local  flood  protection  project,  as  presented  herein, 
is  required  for  realization  of  the  full  developmental  potential  at 
Midland,  and  to  sustain  and  expand  the  economic  improvement  of  this 
economically-depressed  region. 

In  the  course  of  studies  made  for  preparation  of  this  report 
it  became  quite  evident  that  implementation  of  a plan  for  development 
of  a regional  industrial  and  urban  center  at  Midland  would  be  the  most 
feasible  measure  to  close  the  economic  gap  between  the  nine-county 
study  area  and  the  nation.  Development  concepts  exhibited  herein 
are  responsive  to  a basic  objective  of  the  Appalachian  Regional 
Development  Act  of  1965  (PL  89-4,  Eighty-ninth  Congress,  1st  Session); 
that  is,  to  expand  economic  opportunities  within  the  Appalachian  Region 
thereby  enhancing  the  welfare  of  its  people.  With  this  objective  in 
mind  the  developmental  plan  set  out  in  this  report  has  been  formulated 
to  take  advantage  of  Midland's  full  development  potential  at  least 
possible  costs.  It  has,  therefore,  been  concluded  that  local  flood 
protection  works  in  the  Midland  area  should  be  adopted  and  authorized 
for  construction  in  general  accordance  with  the  plan  presented  in  this 
report;  provided  that  prior  to  initiation  of  construction,  responsible 
non-Federal  interests  furnish  satisfactory  assurances  that  local  re- 
quirements as  set  out  in  Section  VII  of  this  Chapter  will  be  met. 

Since  the  area  has  lagged  behind  in  its  development,  there  is  not 
the  fiscal  base  which  will,  at  this  time,  permit  the  local  interests 
to  pay  or  contribute  in  kind  the  non-Federal  first  costs  of  Phase  I of 
element  one  of  the  plan;  --  namely,  lands,  easements  and  rights-of-way  - 
and  also  to  undertake  the  capital  outlays  necessary  for  the  preparation 
of  industrial  sites.  In  order  that  growth  and  development  may  occur  in 
the  area,  which  will  not  happen  without  significant  local  participa- 
tion and  leadership,  it  is  concluded  that  all  non-Federal  first  costs 
for  Phase  I of  the  plan  should  be  initially  funded  by  the  Federal 
Government  if  so  requested  by  non-Federal  interests.  All  non-Federal 
first  costs  initially  assumed  by  the  United  States  for  acquisition, 
performance,  or  assumption  of  non-Federal  responsibilities  plus  interest 
during  construction  should  be  repaid  by  such  non-Federal  interests  with 
interest  compounded  annually,  within  60  years  from  the  date  that  each 
item  for  which  the  acquisition  and  performance  is  accomplished  becomes 
operational,  at  a repayment  rate  that  is  satisfactory  to  the  Secretary 
of  the  Army.  During  the  first  ten  years  after  each  project  unit 
becomes  operational  no  interest  should  accrue  and  repayment,  although 
it  may  be  made,  should  not  be  required.  The  interest  rate  should  be 
determined  in  accordance  with  the  formula  set  forth  in  the  Water  Supply 
Act  of  1958,  P.L.  85-500,  as  amended.  It  is  assumed  that  before 
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initiation  of  Phase  II  of  the  plan  the  area's  tax  structure  will  be 
improved  to  the  point  where  it  can  provide  the  required  non-Federal 
funds . 

Realization  of  the  plan's  potential  benefits  are  dependent  to 
a large  degree,  on  the  initiative  and  vigor  of  non-Federal  interests 
in  attracting  industry  to  the  area.  Therefore,  prior  to  commencement 
of  construction  of  any  unit  of  the  plan,  the  Secretary  of  the  Army, 
should  determine  to  his  satisfaction  that  there  is  reasonable  assur- 
ance that  programs  and  measures  necessary  to  accomplish  the  economic 
development  objectives  of  the  over-all  plan,  particularly  as  set 
forth  in  Element  2 of  the  plan,  will  be  instituted  in  such  manner 
as  to  secure  the  effective  realization  of  the  plan  set  forth  in 
this  report.  The  Secretary's  determination  should  be  based  upon: 

(1)  Existance  of  a competent  and  appropriate  public  body, 
quasi-public  body,  or  private  non-profit  development  corporation, 
which  is  empowered  to  achieve  the  economic  development  objectives  of 
the  plan  and  to  furnish  assurances  of  non-Federal  participation  as 
specified  above  and  as  may  not  be  furnished  by  other  non-Federal 
interests ; 


(2)  Receipt  of  all  assurances  of  non-Federal  participation 
as  specified  above; 

(3)  Implementation  of  those  programs  and  measures  necessary 
to  achieve  the  economic  development  objectives  of  the  plan,  which  pro- 
grams and  measures  shall  assure  that  the  necessary  lands  shall  be 
available  and  that  profiteering  in  the  private  sector  shall  be  pre- 
cluded . 
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